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Not  All  Sanctioned  by  IBM? 

Some  Users  Still  Getting  Free  SE  Support 


ceptional  instanc 
tract  provided  f< 
port,  which,  by 


f  systems  consulting  I  hey  c; 


“That  support  will  be  comple-  stalled  systems,  an  IBM  spokes- 

But  some  other  users  are  re-  'No.  IBM  does  not  offer  tree 
ceiving  free,  and  apparently  un-  support  such  as  systems  design, 
authorized,  support  which  users  programming,  or  systems  consul- 
told  (W  is  called  "system  sales  ting.  We  know  of  no  instances  of 

support  "  ,  separately  priced  services  being 

A-ikpct  if  IBM  iMirrentlv  offers  offered  free  of  charge.  That 
would  clearly  be  a  violation  of 
,  policies.  If  we  knew  about 
instances,  we  would  put  an 
immediate  stop  to  it  ." 

*"ie  situation  is  confused  by 
fact  that  marketing  represen- 

inine  if  equipment  can  meet  a 
customer  requirement  to  solve 
existing  problems  formulate 
general  systems  solutions  to 
problems,  develop  applications 


earlier  through  console. 


Honeywell  Series  15 
Competes  With  1 1 30 


By  Frank  Piasta 

CW  Staff  Writer 

Wl  I  I  I  SI  I  Y  HIM  S,  Mass. 
Honeywell's  FDP  Division  last 
week  announced  a  new  family  of 
computers,  consisting  of  its  first 
small  scientific  system  and  a 
co  tn  m  u  n  icat  ions-oriented  pro¬ 
cessor.  developed  from  the  31b 
minicomputer  offered  by  Hon¬ 
eywell's  C  omputer  Control  Divi- 

The  Series  l.S  consists  of  the 
15.30,  intended  by  Honeywell  to 
compete  with  the  IBM  1130. 
and  the  1540  which  is  said  by 
Honeywell  to  expand  the  com¬ 
munications  capabilities  for 
users  of  that  company's  Series 
200  systems. 

Characteristics  of  both  proces¬ 
sors  include  a  magnetic  core 
memory  expandable  to  I6K 

memory  cycle  time  of  1 .6  usee: 
priority  and  power-failure  inter¬ 
rupt.  single  addressing,  inte¬ 
grated  circuitry,  and  a  repertoire 

1970 

Independent  Peripherals 
Supplement 
Follows  Page  24 


cording  to  the  IBM  spokesman. 

Some  marketing  representa¬ 
tives  are  former  system  engi- 

Although  IBM  denied  knowl¬ 
edge  of  the  “system  sales  sup¬ 
port"  services,  one  user  who  loSt 
his  free  system  engineers  when 
the  unbundling  announcement 
took  effect  said.  “We  get  a  lot  of 

Another  user  says,  "One  sys¬ 
tems  support  man  works  here 
full-time  and  others  come  in 
when  tl\ey ’re  needed."  T  his  user, 
who  is  currently  converting  from 
Cobol  F  to  Ansi  Cobol,  told  CW, 
“I  don't  know  whether  IBM 
would  want  this  publicized,  we 
have  no  SF's  any  more  hut  we 
are  receiving  increased  system 


one  full-time  free  IBM  represen¬ 
tative  has  been  made  available 
and  others  are  provided  as 
needed.  He  told  CW  that  no 
system  software  (Class  A)  prob¬ 
lems  were  involved  and  classified 
the  operation  as  just  conversion 

The  Cobol  user  did  not  even 
ask  IBM  for  the  system  support. 
"IBM  knew  we  were  converting, 
knew  we  were  having  problems. 


that  his  IBM  marketing  represen¬ 
tative  had  recently  visited  his 
installation  with  two  associates. 
The  two  were  introduced  as 
having  St  background  and  the 
(Continued  to  Page  4) _ 


Tardy  Automation  Delays  Support 
Checks  for  Estranged  NJ.  Wives 


By  Edward  J.  Bride 

CW  Staff  Writer 

NEW  BRUNSWIC  K,  N  J 
More  than  a  thousand  New  Jer¬ 
sey  women  recently  spent  up  to 
one  month  waiting  for  $.300,000 
in  overdue  support  checks  from 
their  estranged  husbands  because 


The  following  features  are  stan¬ 
dard  on  the  1530,  optional  on 
the  1540.  hardware  multiply/ 
divide,  double  precision  add  and 
suhtract,  and  integrated  peri¬ 
pheral  controls. 

A  new  operating  system  was 
also  introduced.  OS/ 1 5  is  a  disk- 
resident  system  that  features  an 
I  I  30-compatible  Fortran  IV 
compiler,  and  assembler,  a  li¬ 
brary  of  scientific  and  commer¬ 
cial  subroutines  and  an  RPCi 
1530  Details 

The  1530  is  equipped  with  a 
minimum  memory  size  of  XK 
words  with  memory  parity 
checking  as  standard.  The  data 
transfer  rate  is  l5bK  word/scc 
through  the  standard  multiplex¬ 
er  channel  Typical  executive 
times  furnished  by  Honeywell 
are:  3.2  usee  for  add  or  suhtract, 
8.X  usee  for  multiply,  and  17.6 
usee  for  divide. 

A  typical  1530  configuration, 
according  to  Honeywell,  would 
central  proces- 
line/min  print¬ 
er,  card  reader-punch  (400  card/ 
nun,  read.  100-400  card /min, 
punch),  and  720K  words  of  disk 
storage  The  price,  on  a  one  year 
lease,  would  he  $2,076/month, 
(Continued  to  Page  4) 


down"  between  county  proba¬ 
tion  and  data  processing  officers. 

The  probation  department  in 
the  New  Jersey's  Middlesex 
County,  as  in  other  counties 
here,  acts  as  a  clearing  house  for 
support  checks,  hut  the  "com¬ 
munication  gap"  resulted  in  the 
county  computer  department's 


being  prepared  to  automate 
the  procedure  scheduled, 

Ihe  breakdown  is  not  difficult 
to  identify. 

Former  Middlesex  County 
Systems,  Procedures,  and  Data 
Processing  chief  Neil  Mangar- 
etla  now  holding  the  same  posi¬ 
tion  in  nearhy,  Union  County - 
says  the  Probation  Department 
did  not  want  a  parallel  run  when 
the  computerized  system'  was 
due'to  begin  in  January. 

Probation  Officer  Joseph  Bon- 
omo  says  he  did. 


Midwest  Compso  Show] 
Draws  Regional  Users 


By  Drake  Lundell 


re  generally  pleased  w 


CHICAGO  The  traveling 
.-'ompso  roadshow  played  to 
smaller  crowds  here  last  week 
than  during  its  dehut  in  New 
V'nrk  City  last  month,  hut  ap* 
sears  headed  for  a  grand  finale 
n  Los  Angeles  in  April. 

I  he  sparse  Chicago  crowds,  es¬ 
timated  at  between  4,000  and 
6,000,  surprised  many  people. 

I  who  pointed  out  that  this  is  the 
only  computer  related  exhibi- 

New  York,  the  quality  of  the 
crowds  was  high  and  the  show 
appeared  dominated  by  users. 

User  reaction  to  the  Chicago 
show  followed  the  pattern  set  in 
New  York,  where  more  than 
7,500  turned  out  for  Ihe  first 
exhibit  dedicated  to  computer 
software  and  peripherals.  Visi- 


gave  them  a  chance  to  talk  with 
the  various  suppliers  without  the 
distractions  of  a  joint  computer 
conference,  and  it  appears  from 

business  gets  done  in  the  Comp¬ 
so  atmosphere  than  at  the  joints 
for  the  individual  attendee. 

The  midwest  exhibit  drew 
users  from  a  wider  geographic 
distribution  of  installations  than 
the  N  Y.  show.  This  was  given 


.  chief  duties  will  be  to  estab¬ 
lish  the  same  computerized 
clearing  procedures  he  finally 
accomplished  in  Middlesex 
County.  He  says  his  leaving  the 
old  post  is  not  directly  related  to 
the  problem. 

Not  a  Simple  Problem 

The  program  calls  for  estranged 
husbands  to  make  their  checks 
payable  to  the  county's  Proba¬ 
tion  Department,  which  records 
the  payment,  checks  arrearages, 
and  in  turn  deposits  the  checks 

The  fact  that  the  probation 
department  really  did  want  a 
parallel  run  is  only  a  small  part 
of  the  problem. 

Mangarella  reports  that  a 
"mix-up  in  priorities"  resulted  in 
Ihe  program's  not  being  ready 
the  first  week  in  January. 

Actually,  the  system  was  sup¬ 
posed  to  be  operational  in  Sep¬ 
tember,  but  Mangarella  says  that 
Ihe  probation  department  never 


,e  of  II 


ir  Ihe  re 


lively  light  altendence  a! 
midwest  show 
The  show  was  successful  i 
eyes  of  its  organizers,  the  Show 
World  Inc  ,  a  division  of 
puter-Kxpositions  Inc.,  and  they 


(Continued  to  Page  4) 
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Honeywell  Series  1 5 
Competes  With  1 1 30 


he  system  support, 
/e  were  converting, 
e  having  problems. 


e  needed.”  This  user.  One  data  center  head  told  c  w 
.•ntly  converting  from  that  his  IBM  marketing  represen- 
Ansi  C'obol,  told  t'W,  fative  had  recently  visited  his 
know  whether  IBM  installation  with  two  associates, 
t  this  publicized,  we  The  two  were  introduced  as 

's  any  more  but  we  having  SE  background  and  the 
ng  increased  system _ (Continued  to  Page  4} 


Tardy  Automation  Delays  Support 
Checks  for  Estranged  N.J.  Wives 


s  chief  duties  will  be  to  estab- 
sh  the  same  computerized 
earing  procedures  he  finally 
jcomplished  in  Middlesex 
ounty.  He  says  his  leaving  the 
Id  post  is  not  directly  related  to 
ie  problem. 

Not  a  Simple  Problem 
The  program  calls  for  estranged 
usbands  to  make'  their  checks 
ayable  to  the  county's  Proba- 
on  Department,  which  records 
le  payment,  checks  arrearages, 
nd  in  turn  deposits  the  checks 
nd  makes  new  ones  payable  to 


communications-orienled  pro-  also  introduced 
cessor,  developed  from  the  31b  resident  system 
minicomputer  offered  by  Hon-  1  I  30-compati 
ey well's  Computer  Control  Divi-  compiler,  and 
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Draws  Regional  Users 


rn  u n  i c a t  i o n s  capabilities  for 
200  systems. 

Characteristics  of  both  proces¬ 
sors  include  a  magnet ic  core 
memory  expandable  to  I6K 
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ransfer  rate  is  l5hK  word/sec 
hrough  the  standard  multiplex-  | 
?r  channel  Typical  executive 
limes  furnished  by  Honeywell 


1530  configuration, 

>  Honeywell,  would 
n  KK  central  proces-  | 


in  Los  Angeles  in  Rpril. 

The  sparse  Chicago  crowds,  e 
timated  at  between  4,000  an 
6,000,  surprised  many  peopl 
who  pointed  out  that  this  is  tf 
only  computer  related  exhih 


gave  them  a  chance  to  talk  with 
the  various  suppliers  without  the 
distractions  of  a  joint  computer 
conference,  and  it  appears  from  ■ 
the  crowd  reaction,  that  more 
business  gets  done  in  the  Comp¬ 
so  atmosphere  than  at  the  joints 
for  the  individual  attendee. 

The  midwest  exhibit  drew 
users  from  a  wider  geographic 
distribution  of  installations  than 
the  N  Y  show.  This  was  given  as 

tively  light  attendence  at  the 
midwest  show. 

The  show  was  successful  in  the 


the  problem. 

langarella  reports  that  a 
lix-up  in  priorities”  resulted  in 
;  program’s  not  being  ready 
:  first  week  in  January. 
Actually,  the  system  was  sup- 
sed  to  be  operational  in  Sep- 
nber,  but  Mangarella  says  that 
e  probation  department  never 
J  him  any  data  until  Novem- 
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Computer  Matching  Attacked  in  California 


le  members  of  the  opposite  Uttle  or  no  psychological  tests  of  a  national  firm  which  also 

According  to  Miss  Ordin,  are  used,  the  counselors  are  in-  operates  in  Canada  and  does 

could  turn  into  a  full-scale  stead  salesmen,  and  although  indeed  use  computers, 

tigation  of  all  such  firms  fees  are  charged  for  investigation  The  manager  of  the  local  office 
sting  in  the  state.  of  the  client,  no  investigation  is  ^  "We  have  to  use  computers, 

e  may  look  into  legislative  undertaken.  It's  the  only  way  yoq  could 

n  such  as  requiring  licensing  In  addition,  many  clients  do  match  the  large  number  of  traits 


For  your  1130. 

Our  3610 

Disc  Storage  System. 
Five  times  the 
capacity  and  ten  times 
the  speed  of  the  2310. 
$750  a  month. 

From  Memorex. 

The  new  Memorex  3610  gives  you  Average  access  time:  50  millisec.  !  IHESflk 

more  for  your  money  than  any  other  Average  rotational  delay:  12Vz 
kind  of  1 130  expansion.  millisec.  And  Disk  Monitor,  as  well  as 

v.  .  data,  can  reside  on  the  3610.  '*  W  M. 

More  storage  capacity,  faster  access 

speed,  no  reprogramming.  The  So,  if  you’re  an  1130  user  with  some  * 

3610  interfaces  directly  with  your  growing  to  do,  do  it  with  the  new  I  ■  '*  : 

CPU  or  the  1133  multiplexer  via  3610.  For  information,  write:  .  .  "M 

a  built-in  controller.  Memorex,  Santa  Clara,  Calif.  95050. 
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ACLU  Attacks  Army’s  Civilian  Disturbance  Data  Bank 

u.hi.h  ran  "Incident  reports”  come  pri- 


ind  the  The  Army  has  released  some 
believe  information  on  the  operation  of 
in  fhe  the  Civil  Disturbance  Incident 


cw  staff  writer  of  more  than  a  dozen  plaintiffs,  data  bank,  it  is  n< 

WASHINGTON,  D  C.  The  many  of  them  named  in  the  “i“*n  “*t-  . 

Army's  computerized  data  bank  three  Teletype  reports,  and  the  f.V  ,h 

on  lawful  civilian  political  activ-  others,  with  reason  to  believe  "formaononth 
ity  has  come  under  renewed  that  they  are^included  tn  fhe  the  Cml  Dtfturt 

atjac)(  data  bank.  Among  the  plaintiffs  Report  data  bank 

The  American  Civil  Liberties  are  several  anti-war  groups  in- 
Unioii  (ACLU)  last  week  filed  eluding  the  Vietnam  Moratorium  ^ 

suit  against  the  data  bank.  And  Committee  and  Clergy  and  Lay-  V  MOM  A 

Rep.  Cornelious  Gallagher  men  Concerned  About  the  War 
(D-N.J.)  announced  that  his  in  Vietnam. 

Right  to  Privacy  Inquiry  would  One  of  the  plaintiffs  is  a  labor  (Continued  fr 


“Incident  reports”,  which  can  “Incident  reports"  come  pri- 
include  lawful,  non-violent,  and  marily  from  newspaper  articles 
seemingly,  innocuous  meetings  and  from  reports  by  the  FBI  and 
and  lectures  are  put  onto  punch  local  and  state  police.  Appar- 
cards  and  then  transferred  to  ently  no  attempt  is  made  to 
tape  The  data  bank  uses  an  IBM  verify  information  before  or 
1401.  after  it  is  filed. _ 


Some  Users  Get  Free  SE  Support 


hold  hearings  this  week  on  the 
The  computerized  file  of  Civil 


Disturbance  Incident  Reports  cjpai  Employees.  This  union  was 
contains  information  on  lawful,  involved  in  a  garbage  collectors  tration  Terminal  System  (ATS)  11 
nonviolent  meetings  and  lec-  slrike  in  1 968  application. 

tures.  and  includes  groups  such  The  ACLU  seeks  an  injunction  since  both  applications  were  Y 
as  labor  unions  and  the  AC  LU.  lo  permit  the  plaintiffs  to  engage  already  installed  and  operating. 

The  ACLU  charges  that  the  „jn  peacefuj  political  protests,"  the  data  center  manager  thanked 
Army  Intelligence  Command  is  »church  meetings”  etc.  without  lhe  IBM  representative  for  the 
building  up  dossiers  througn  “surveillance,  by  Army  agents  offer  but  declined  the  assistance, 
the  Army  spy  system,  by _anony-  and  without  becoming  subjects  declined  the  assistance, 
ntous  informants  of  the  FBI  and.  Qf  dossiers,  reports,  and  files  in  in  both  the  applications  site 
local  and  state  poljce,  and  t|,e  Army’s  data  bank."  and  the  Cobol  conversion  opera- 

through  the  use  ot  photographic  sujt  'has  been*  filed  against  tion,  free  assistance  was  volun- 

and  electronic  equipment.’  Defense  Secretary  Melvin  Laird,  teered  by  local  IBM  represents- 

They  also  charge  (hat  there  Army  Secretary  Stanley  Resor,  tives.  ' 

dossiers  are  widely _  a"d  '"f'  j  Chief  of  Staff  Gen.  William  IBM  has  always  been  willing  to 

.  TeLvnl  network  fo  Westmoreland,  and  Brigadier  offer  system  design  support 
ve?v  ,,oL Command  Conies  of  Gen.  Blakefield  of  thfc  Army  when  eqmpmen.  is  being  se- 
mubarv  Teletype  reports  for  Intelligence  Command,  and  was  lected  by  a  prospective  cus- 
March  13  14  and  |7  %«  are  filed  in  the  U  S.  District  Court  tomer  However,  sales  support 

“  a^ed  to  hi  A^U  complaint  for  the  Distriet  of  Columbia.  offered  to  Users  with  instal.ed 

as  ev|dcntc _ Although  the  ACLU  is  one  of  equipment,  apparently  would  ot- 

Honeywell  Mini  Vies  With  1130 


he  plaintiffs  is  a  labor  (Continued  from  Page  d  fer  a  departure  from  previous  would  work  outside  customerj 
>cal  1733  (Memphis,  group  offered  their  help  on  two  IBM  Pollc'es  oft  <’es 

the  American  Federa-  Specific  operating  jobs.  One  of  Although  IBM  spokesman  were  paring  proposals  and  system; 
,te  County,  and  Muni-  ,here  was  a  hospital  application  unable  to  identity  the  term  plans. 

loyees.  This  union  was  and  lhe  other  was  an^dminis-  “system  sales  support."  several  In  one  particular  case,  a  use. 


>ort,"  several  In  one  particular  case,  a  user 
(his  term  had  told  C'W  that  he  had  several  IBM 
ae  time,  per-  industry  specialists  at  his  instal- 


Text  of  IBM  Statement 


l^u/i  inandmas'tate0f  poUcFeBI  and  of  dos5iers'  rePorls-  a"d 
through  the  use  of  photographic  'has' been*  filed 

and  electronic  equipment/’  Defense  Secretary  Melvii 

They  also  charge  that  there  Secretary  Stanley 

dOS™iS„aa[e.tv  di'sseaminated  Chief  of  Staff  Gen. 
through  a  Teletype  network  to  Wes, morelamL  and  B 
every  troop  command.  Copies  of  Gen.  Blakefield  of  thfe 
military  Teletype  reports  for  Intelligence  Command  • 
March  13.  14,  and  18.  1068  are  Med  in  '  Sfr 


(Continued  from  Page  II  plotters  and  optical  page  readers 
on  a  five-year  lease,  $1841,  are  not  offered  with  the  Series 
month;  and  may  be-  purchased  '  I  S'. 

for  S83-.7SO.  Monthly  mainten-  The  1540,  according  to  Honey- 
ance  charges  on  purchased  sys-  well,  was  developed  for  two  pri- 
tem  would  be  $5 10/month.  mary  purposes,  as  a  remote  data 

A  similar  configuration  of  the  concentrator  and  as  a  remote 
IBM  Model  1 130  Model  2  would  batch  terminal  tor  use  with  the 
rent  for  S  2250/month,  the  Series  200  computers. 

Model  3  for  $2580/month.  The  ^s  a  data  concentrator,  the 

Model  2  has  a  memory  cycle  1S40  wou|d  include  a  central 

time  of  3. (v usee,  and  the  Model  processor,  a  single-channel  com- 
3  is  rated  at  2.2  usee,  contrasting  munication  conlfol  and  a  basic 
•with  the  1.6  usee  of  the  multi-channel  communication 
1530/1540.  control  that  accepts  up  to  32 

The  random  access  storage  low-speed  lines.  , 
available  with  the  Series  1 5  also  The  single-channel  control  has 


both  the  applications  site  Question  by  Does  IBM  currently  offer  sales  support  in  the 

the  Cobol  conversion  opera-  Computerworld:  form  of  personnel  performing  functions  such 

free  assistance  was  volun-  as  systems  analysis,  systems  design,  program- 


“No.  IBM  does  not  offer  free  support  such  as 
systems  design,  programming,  or  systems  con¬ 
sulting.  We  know  of  no  instances  of  separately 
priced  services  being  offered  free  of  charge. 
That  would  clearly  be  a  violation  of  IBM’s 
policies.  If  we  kribw  about  such  instances,  we 

would  put  an  immediate  stop  to  it." 

"There  were  some  exceptional  instances  where 
a  contract  provided  for  specific  support, 
which,  by  its  terms,  could  not  be  completed 
by  Dec.  31,  1969.  That  support  will  be 
completed." 


ereaders  variety  of  peripherals  that  in-  "  • 

ic  Series  elude  disk  drives,  card  equip-  Dv  u, 

mem.  line  printer,  and  either  7-  complet 

o  Honey-  or  9-channel  tape  drives. 

two'pn-  A  typical  1540  configuration - ’  , 

note  data  would  include,  according  to  representatives  to  identity 

i  remote  Honeywell,  a  4K  central  proces-  support  given  to  users  co 

with  the  s°r,  a  console,  a  300  line/min  ering  the  purchase  of  IBM  e< 

printer,  punched  card  equipment  tnent 

(400  card/min.  read.  100-400  Before  unbundling,  sales 
itor,  the  card/min ,  punch,  and  a  com-  port  typically  involved 

*  fn,ral  munitions  interface.  The  price  salesmen  and  SEs  working 


which  has  a  much  slower  average  nous  or  asynchronous  transmis-  “7badl.je  |  bundled  environment,  this  group  amy  get  extra  suppon. _ 

access  time,  520  msec,  than  the  5jon  operation  over  private  or  i  ’ 

Midwest  Compso  Draws  Regional  Users 

that  the  1 130  offers  up  to  32K  codes.  It  also  provides  an  inter-  %W  V  * 

of  core  storage,  twice  that  of  th'e  face  with  standard  Bell  (Continued  from  Page  1 1  April  will  be  the  largest  of  the  pears  that  the  Compso  shows  a 

Series  15.  The  Series  15  also  lags  or  equivalent  da,  a  rets  for  d ,  ..  h  .  ,  three  planned  shows,  Compso  fulfilling  their  purpose- They  a 

behind  the  1130  in  availability  synchronous  transmission  speeds  Conn  ck  P  ace,  whlch  is  a  larger  inree  pianne  pear  ,o  be  drawing  both  region 

^peripheral  device.  Such  ,130  of2,000 I  to  50,000  Wjjjc  7?  Compso  spoke.  Exhibitors  and  attendees.  ev 

devices  as  paper-tape  devices.  The  1540  is  available  with  nousc. .  u  man  said,  more,  than  1 50  booths  though  attendence  has  been 

^ V  Manv  of  the  regional  firms  have  been  sold  at  the  western  low  expectations.  Most  of  t 
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tm  r*..  u.s.  Pat.  on.  they  felt  they  werfc  lighter  than  go.  he  said  .  midwestern  computer  co, 

-f|„.  nr.Trlrr.  _ C».S  postage  paid  at  Chicago,  fit.  expected.  A  few  were  enthusia-  From  the  second  show  it  ap-  rnunny. - 

Puoltshad  ovary  Wednesday  by  Computerworld,  Inc.,  25  E.  Chastnut  tic  from  tfte  start  0f  the  show.  [”  !  " .  _  ae e  I 

Tardy  DP  Delays  Support  Chetks 

0216<>  T*,*Pr>°n#  <61?>  business  developed  from  the  (Continued  from  Page  I )  ready,  intact  and  debugged,  f 


IBM  2310  options  to  allow  either  synchro-  begin  jn  July, 


unbundling.  Two  of  these  spe 
cialists  had  PhD’s  and  one  hai 
an  MS.  With  unbundling,  thes 
specialists  were  transferred  fron 
the  SE  staff  to  marketing  posi 

card/min,”  punch,  and  a  com-  port  typically  involved  both  lions  and  they  continued  tpol 

municalions  interface.  The  price  salesmen  and  SEs  working  with  fer  the  same  type  of  consult* 

on  a  one-year  lease  would  be  the  customer  to  achieve  the  best  and  application  systems  aesig 

$  1.744/month,  while  a  five-year  possible  configuration  to  meet  as .they  had  before- 

lease  would  cost  SI.  671  /month,  users’s  needs.  One  user,  wno  toi _ • 

Purchase  price  has  been  ret  at  One  user  told  (  W.  After  un-  a  °  a .  ..  .  .  ]B| 

574  970  bundling,  systems  engineers  were  complaining  to  nis  local  lot 

u’  , ,  ,  ...  transferred  lo  marketing  support  representative,  said.  Anyon 


Midwest  Compso  Draws  Regional  Users 


Jnwday  by  Computgr world,  Inc.,  25  E.  CMCnot 
SI).  ©1970  by  Computerworld.  Inc. 


ity  of  the  crowds  even  though  than  either  New  York  and  Chica-  the  word  spreads  among  tl 
they  felt  they  wet*  lighter  than  go.  he  said.  midwestern  computer  cot 

expected.  A  few  were  enthusia-  From  the  second  show  it  ap-  mumty. _ _ 

I  Tardy  DP  Delays  Support  Checks 

business  developed  from  the  (Continued  from  Page  1 1  ready,  intact  and  debugged,  f 

conclave  before  they  passed  sQ  when  the  programmer  fi-  the  first  January  checks,  so 

|  judgement.  nally  finished,  the  data  process-  didn’t  order  any  blank  checl 

I  Some  of  the  firms  that  were  at  ing  department  was  informed'  ledger  books,  or  other  suppe 

I  the  New  York  Show  were  glad  I  that  the  probation  department  papers.  One  source  estimat 
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day  in  Chicago  as  in  tl 
three  days  in  New  York. 
While  the  Chicago  crov 


would  not  allow  any  erroneous  that  in  so  doing,  l)e  saved  t 
checks  to  be  sent  out.  county  a  maximum  of  a  coui 

Some  of  the  checks  had  mis-  hundred  dollars, 
takes,  so  probation  officer  Bon-  Checks  are  now  being  sent  c 
omo.  alleges  Mangarella,  had  the  regularly,  but  Middlesex  Cour 
checks  stopped.  is  looking  for  a  new  head  of  I 

Enter  1 .200  angry  wives.  department  of  systems,  pro 

To  complicate  the  matter,  says  dures,  and  data  processing,  a 
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INTERCHIP  PRESENTS 

H30/ACCESS 


•  Greatly  Improved  System  Throughput 

•  Up  to  Twenty  Times  Greater  On-Line  Data  Storage 


THE  DISK  STORAGE  SYSTEM  for  the  IBM  1130  user 

With  the  INTERCOMP  1130/ ACCESS  Disk  Storage  Sys¬ 
tem,  your  1130  can  utilize  five  to  twenty  million  bytes  of 
storage  capacity  .  . .  and  retrieve  data  in  under  50  milli¬ 
seconds  average  .  .  .  without  any  software  changes. 


INTERCOMP’S  11 30/ ACCESS  is  a  Disk  Storage  System  developed  to  give  the  1130  the  throughput  capabilities  of 
the  360/30  ...  at  a  much  lower  cost. 

The  complete  ACCESS  System  consists  of  one  or  more  Disk  Controllers  equipped  with  IBM  2311  compatible  Di¬ 
rect  Access  Storage  Devices.  The  Controller  maintains  software  compatibility  with  standard  2310  Disk  Drives.  Con¬ 
sequently,  your  1130  software  requires  no  modification  to  take  advantage  of  the  much  greater  speed  and  storage 
capacity  of  the  ACCESS  system. 

The  impact  of  1130/ACCESS  is  immediate.  With  ACCESS,  your  1130  will  have  the  on-line  storage  capacity  to 
handle  new  and  growing  applications,  and  the  throughput  to  process  an  expanded  workload  ...  all  without 
time  and  money  wasted  on  reprogramming  for  a  new,  more  expensive  computer  system. 

You  are  invited  to  attend  a  personal  demonstration  of  the  1130/ ACCESS  system,  using  your  own  applications,  to 
determine  for  yourself  the  impact  of  ACCESS  performance  on  your  system  throughput. 
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Our  new  Svstem/7000  Large  Disc  Store  is  totally  compatible  with  System/360. 
That’s  all  your  computer  cares  about.  Our  new  file  has  the  same  2-billion  bit  capac¬ 
ity  as  the  2314.  So  what’s  different?  The  first  thing  you  will  notice  is 
size.  Our  new  discfile  takes  up  about  one-third  the  space  of  a  2314.^^^^ 

More  importantly,  you’ll  notice  a  price  difference.  Our  discfile  g 

systems  run  less  than  half  the  cost  of  the  2314.  (OEM  unite  with-  ■ 

out  controllers  cost  even  less. )  Then  you’ll  find  the  technical  ad-  thred&M 

vantages:  a  non-hydraulic  servo  positioner  and  a  new  head 

design.  We  also  have  a  model  compatible  with  Univac’s  Fasti  and 

II.  Our  continuing  innovation  in  disc  technology  gives  your  computer  the  edge 

in  performance  and  worry-free  operation.  Call  your  Systems  Division  office. 
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Bell  System  Encourages  Competition -With  Conditions 

JMSiiKt  Sfi  -  —  Atsssss: 

NEW  YORK  -  AT&T  has  of-  that  would  not  otherwise  be  scribers  an  overall  cost  advantage  Romnes  said  the  abandon-  ed  a  sound  appraisal  of  the 

ficially  encouraged  the  prospect  available  -  competition  should  by  questioning  whether  “the  ad-  ment  of  the  present  AT&T  pric-  public  benefits  involved  in  the 

. .  .  - vantages  to  particular  customers  ing  system  could  result  in  a  areas  of  communications.  He 

I  [that  such  non-Belll  systems  disadvantage  to  the  country’s  said  that  long-run  interests  of 

might  offer,  |  werej  sufficient  to  less-heavily  populated 
warrant  denying  the  larger  pub-  ultimately  “to  the  r 
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systems  division  ««»  o.  huh.  caiwomu  uw 


Satellite  printing  is  one  thing  that  wasn’t  invented  by  Data  Products, 

the  leading  producer  of  peripherals.  But,  our  Systems  Division, 

formed  in  recognition  of  its  importance,  certainl5T~~^^W^^~ 

agrees  with  its  premise:  printers  should  print.  So  tnat 

computers  have  more  time  to  compute.  They  advocate  ■ 

it,  in  fact.  And  offer  you  the  advantages  of  something  M  uimmTm 

we  did  invent.  A  one-piece,  friction-free  hammer  that 

gives  you  the  crispest,  most  reliable  printing  in  the  in- 

dustry.  And  a  universal  code  translator  that  means  absolute  compatibility 

with  all  your  computers.  Time  to  get  to  know  our  Systems  Division? 
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Memorex  introduces  the  3660.  It  replaces  your  2314. 


Our  new  3660  disc  storage  system, 
complete  with  controller,  gives  you 
faster  access  time,  higher  system 
throughput,  and  greater  reliability  than 
the  2314.  At  10  to  20%  lower  cost. 


The  new  control  unit  interfaces 
directly  with  your  System/360.  No 
changes  in  hardware,  no  modifications 
in  software.  A  single  unit  controls 
up  to  nine  drives. 


We’ve  demonstrated  the  depend¬ 
ability  of  our  design  in  millions  of  hours 
of  operation  on  over  a  thousand 
delivered  drives. 


The  drive  is  simple. 
Reliable. 


io 
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Editorials 


Politic *  and  the  FCC 

The  Federal  Communications  Commission  has  retained 
an  independent  consultant  to  interpret  the  findings  of  a 
National  Academy  of  Sciences  study  panel,  also  retained 
by  the  commission.  At  issue  are  problems  resulting  from 
the  Carterfone  decision  which  permits  the  connection  of 
non-Bell  data  equipment  to  the  telephone  network. 

'  It  is  becoming  increasingly  clear  that  the  FCC,  which 
consists  of  politically  appointed  members,  does  not  have 
the  technical  expertise  to  deel  with  increasingly  complex 
questions  such  as  the  transmission  of  computer  data  via 


A  very  fundamental  question  then  arises.  How  can  the 
FCC  accurately  and  objectively  formulate  tariff  regula¬ 
tions  and  rates,  when  apparently  its  members  cannot 
fully  comprehend  the  technical  ramifications  involved  in 

Spotting  the  Phonies 

The  Medford  (Ore.)  Mail-Tribune  recently  editorially 
criticized  computer-produced  letters  as  follows:  "We 
resent  the  implication  that  we  are  a  simple-minded 
moron  to  be  fooled  by  the  versatility  of  an  electronic 
gadget  into  thinking  we're  getting  a  'personal'  letter 
when  we're  not." 

The  editorial  referred  to  the  worst  examples  of  these 
letters,  the  ones  "with  repeated  references  to  name  and 
address  in  the  body  of  the  messages." 

Previously  we  were  amused  by  these  letters,  feeling 
that  they  were  simply  a  terrible  waste  of  computing 
power.  But  now  we  feel  compelled  to  look  at  them  in 
the  light  that  they  may  be  hurting  the  image  of 
computers. 

We  suggest  that  users  always  ask  themselves:  does  the 
information  to  be  inserted  really  add  anything  of 
interest  to  the  reader?  Or  is  it  simply  a  gimmick  that 
would  never  be  used  if  the  letters  were  being  typed  by  a 

If  it's  just  a  gimmick,  we  suggest  it  would  be  better  to 
produce  a  real  business  letter,  one  that  is  individualized 
only  by  name,  address,  and  "Dear  Mr.  Jones." 

The  gimmicks  aren’t  fooling  anyone  ...  but  they  are 
antagonizing  some  people. 


Letters  to  the  Editor 


Data  Bank  Restriction 
Suggestions  Requested 

Congress  needs  help  from  experts  in  the  com¬ 
puter  technology  field  on  data  security. 

Let  me  frame  the  problem  in  this  way.  Two  large 
national  individual-file  data  banks  are  proposed  in 
legislation  before  Congress  in  the  form  of  the  Job 
and  Welfare  Data  Banks.  The  purposes  they  are 
designed  to  serve  have  my  support.  But,  no 
restrictions  or  controls  on  their  operation  are 
contained  in  the  legislation  under  consideration. 

If  you  were  a  congressman,  what  restraints  on 
the  content,  organization,  and  security  would  you 
recommend  be  spelled-out  in  the  statutes  creating 
these  data  centers? 

Suggestions  and  any  reference  materials  provided 
will  be  shared  with  my  colleagues  working  on 

Jackson  E.  Betts 
U.S.  Representative 

House  of  Representatives 
Washington,  D.C. 

CW  would  appreciate  receiving  copies  of  any 
suggestions  which  readers  send  to  Rep.  Betts.  Ed. 

The  'Output'  Depends 
Entirely  an  the  'Input' 

I  have  long  admired  your  valuable  contribution 
toward  minority  rights,  justice,  and  right  of 
privacy,  etc.  but  was  very  disappointed  to  read 
“Computerized  ‘Super  Fight’  Seen  as  Unique 
Thrill  for  Sports  Fans,”  (CW,  Jan.  281.  You  said, 
“Marciano  ‘scored’  a  13th-round  knockout  over 
Clay,  the  deposed,  draft-dodging  heavy-weight 
champion,  in  a  fight  which  settled  the  argument 
over  the  all-time  championship.” 

Muhhamad  Ali  has  not  been  convicted  of  violat¬ 
ing  any  Selective  Service  regulation.  He  applied  for 
a  conscientious  objector  classification  from  his 
draft  board,  which  has  never  granted  a  C.O. 
classification  to  anyone. 

He  had  his  title  taken  away  mostly  because  of  his 


unorthodox  behavior,  but  also  because  he  would 
not  kowtow  to  Whitey. 

And  you  of  all  people  should  know  the  garbage- 
in-garbage-out  law.  The  only  argument  the  “fight” 
settled  was  who  the  “experts”  think'  is  the  all-time 
champion,  since  they  were  polled  to  provide  the 
input.  But  there  has  never  been  any  argument  over 
whose  side  they  have  been  on  since  before  the 
Clay-Liston  fight.  And  they  were  wrong  then  too. 

Mark  Albertson 

166  West  Brookline  St. 

Non-College  Programmers 
Have  Fewer  Choices 

In  regard  to  the  article  “Noncollege  Program¬ 
mers  Show  Better  Loyalty”  printed  February  1 1 , 
1970. 

Has  the  fact  been  overlooked  that  since  there 
were  less  opportunities  open  to  non-college  pro- 
grammers  due  to  college  degree  requirements  on 
90%  of  the  jobs  open  that  less  non-college  pro¬ 
grammers  left  their  jobs? 

I  am  sure  you  will  find  that  the  next  survey  will 
show  this  “unusual”  circumstance  will  even  out  as 
the  college  requirement  factor  is  lessened. 

Nicholas  Minadeo  Jr. 

President 


Arisa  Computer  Services,  I  nc. 
East  Orange,  N.J. 
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Advanced  Programming  • 
OOS/OS  Conversion  Plan- 
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Viewpoint:  Trade  Secret  Protection 

Who  ’Owns’ Employee-Developed  Programs 


By  David  Bender 

Special  to  Computer  world 
When  an  employee  develops  a 
program  (unpatented  and  un- 
copyrighted)  in  the  course  of  his 
employment,  who  “owns”  that 
program  -  the  employer  or  the 
employee?  Obviously  the  em¬ 
ployer  owns  it  in  the  sense  that 
lt  can  perpetually  market  and 
se  it.  But  what  are  the  employ¬ 
es  rights  when  he  terminates 
his  employment?  Is  he  legally 
free  to  carry  off  the  fruits  of  his 
labor  and  compete  with  his  for¬ 
mer  employer? 

As  you  may  suspect,  generally . 
speaking  there  is  no  categorical 
answer  to  this  question.  This  is 
as  it  should  be  -  in  any  given 
situation  the  law  must  weigh 
the  interests  of  both  parties.  The 
employee  may  feel  his  creation 
has  earned  him  the  “right”  to 
the  program.  The  employer,  for 
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his  part,  may  feel  that  he  has 
paid  for  the  development,  and 
that  all  rights  in  the  end  product 
should  be  his’. 

Moreover,  the  law  is  concerned 
with  broad  policy  issues  -  what 
will  be  the  effect  on  innovation 
and  investment  if  employees  are 
allowed  to  share  in  the  fruits  of 
their  labor  upon  termination? 
Would  companies  be  as  likely  to 
spend  large  sums  of  money  on 
(and  create  many  jobs  in)  tech¬ 
nological  development?  The  an¬ 
swer  which  the  courts  have 
reached  is  that  development 
would  suffer  if  no  protection 
were  granted.  It  is  precisely 
because  of  the  catalytic  effect 
protection  has  on  technology 
that  our  laws  grant  certain  types 
of  protection.  But  the  employ¬ 
ee’s  rights  must  be  balanced 
against  the  social  benefit,  lest 
the  individual  be  unduly  re¬ 
strained  in  his  employment. 

The  type  of  protection  we  shall 
discuss  here  is  trade  secret  pro¬ 
tection.  (To  be  sure,  most  of  the 
material  written  about  legal  pro¬ 
tection  of  programs  concerns 
patent  and  copyright  protection, 
but  when  the  talking  stops  and 
the  doing  begins  it  turns  out  that 
by  far  the  method  most  fre¬ 
quently  utilized  is  trade  secret 
protection.)  Unlike  patent  and 
copyright  law,  which  are  federal, 
trade  secret  law  is  state  law,  and 
varies  from  state  to  state.  How¬ 
ever,  there  are  some  general  rules 
which  apply  in  most  states,  and 
the  remainder  of  this  article  con¬ 
stitutes  a  broad-brush  treatment 
of  some  of  those  rules. 


.  INVENTORY  SALE 
THREE  (3)  IBM  1401  C-3  SYSTEMS 
ALL  FEATURES:  MULT./DIV;  PRINT  STORAGE,  ETC. 
$33,600.00  EACH 


$75 

WILL  GET  YOU 

$12,000,000,000 

Send  us  $75  and  you  II  get  a  year-long  supply  qf  the  most 
current  and  tactual  information  available  anywhere  on  the 
$12-billton-a-year  computer  industry 
Then,  twice  each  month  tor  the  next  year  you'll  receive  EDP 
Industry  Report.  It's  the  newsletter  continually  lull  ot  tacts, 
figures  and  analytical  insights  you  won't  get  anywhere  else 
EDP/IR  is  published  by  International  Data  Corporation,  the 
largest  market  research  organization  in  the  computer  lield^ 

It  you  send  your  $75  right  now.  you'll  be  sure  to  receive  our 
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concerned  with  rights  in  an  idea 
which,  has  been  reduced  to  some 
form.  We  are  not  concerned  with 
the  object  in  which  these  ideas 
may  be  embodied.  So,  while  a 
programmer  might  have  the  right 
to  take  a  particular  program,  in 
general  he  will  not,  without  per¬ 
mission,  have  the  right  to  take  a 
listing,  deck,  tape,  or  other  tan¬ 
gible  representation  belonging  to 
his  employer. 

Two  crucial  factors  control  the 
division  of  rights  in  software: 

I .  The  first  is  the  exact  nature 
of  the  subject  matter  in  ques¬ 
tion.  If  the  employer  is  to  have  a 
right  to  protect  the  program 
against  the  employee’s  appropri¬ 
ation,  the  program  must  have 
some  degree  of  novelty  associ¬ 
ated  with  it.  It  needn’t  be  a 
“major  breakthrough,"  but  it 
must  embody  algorithms  or 
techniques  which  are  not  com¬ 
mon  knowledge  among  the  em¬ 
ployer’s  competitors.  If  a  large 
percentage  of  the  firm’s  compet¬ 
itors  are  aware  of  these  tech¬ 
niques  and  their  value,  the  em¬ 
ployee  is  free  to  appropriate  the 
program. 

To  be  sure,  many  states  have 
extended  the  ambit  of  protec¬ 
tion  to  entities  lacking  novelty, 
where  their  creation  involved 
much  effort  and  expenditure. 
Under  such  an  interpretation, 
certain  other  categories  of  soft¬ 
ware  would  be  protected,  such 
as  highly  detailed  but  unsophis¬ 
ticated  programs,  and  data 
bases.  But  it  appears  that  even 
where  this  is  the  rule,  there  still 
exists  the  requirement  that  the 
subject  matter  be  generally  un- 
s,  the 


basic  K 


st  is  whether  the  subject 
constitutes  the  geniral 

of  the  trade  as  a  whole,  or 
whether  it  is  particular  to  the 
employer  in  question.  If  it  is 
general,  the  employee  may  uti¬ 
lize  it.  , 

2.  An  additional  requirement 
is  that  there  be  a  confidential 
relationship  between  the  em¬ 
ployer  and  the  employee.  It  is 
unnecessary  That  there  be  any 
contract  to  this  effect  (but  a 
written  agreement  will  greatly 


simplify  evidentiary  problems); 
if  the  employee  has  reason  to 
believe  that  certain  software  is 
confidential,  and  valuable,  the 
employer  needn’t  put  the  em¬ 
ployee  on  notice  that  it  is  secret. 
So,  for  example,  If  program. list¬ 
ings  are  stamped  “Corporation 
Confidential,"  or  if  the  em¬ 
ployer  takes  significant  steps  to 
limit  proliferation,  an  employee 
may  reasonably  be  expected  to 
be  on  notice  that  his  employer 
regards  such  a  program  as  confi¬ 
dential. 

Neither  of  the  two  conditions 
(i.e.,  proper  subject  matter  and 
confidentiality)  alone  will  give 
the  employer  the  right  to  re¬ 
strain  his  former  employee  from 
using  the  program,  so  he  cannot, 
for  example,  create  a  legal  right 
for  himself  simply  by  labelling  a 
program  confidential.  In  any 
given  case  it  may  be  doubtful 
whether  either  of  these  two  con¬ 
ditions  has  been  fulfilled.  Unfor¬ 
tunately,  many  legal  concepts 
are  of  an  analog  rather  than  a 
digital  nature,  and  a  given  set  of 
facts  may  be,  surrounded  by  a 
penumbra  of  uncertainty. 

One  noteworthy  aspect  of 
trade  secret  law  is  that  the  fact 
that  the  concept  is  carried  off  in 
the  employee’s  memory  (rather 
than  in  some  external  form)  is 
irrelevant.  A  further  interesting 
aspect  is  that  the  appropriation 
of  a  trade  secret  may  be  a 
criminal  offense.  Although  many 
states  have  been  hesitant  to  ex¬ 
tend  their  general  theft  statutes 
to  cover  trade  secrets,  there  are 
now  17  states,  including  most  of 
the  major  industrial  states, 
which  have  express  trade  secret 
theft  statutes. 

It  is  recommended  that  the 
employment  contract  contain 
clauses  directed  at  clearly  defin¬ 
ing  the  division  of  rights  in 
software,  in  order  to  diminish 
the  possibility  of  any  subsequent 
misunderstanding. 

The  author  is  a  research  associ¬ 
ate  at  the  National  Law  Center, 
Computers-in-Law  Institute,  The 
George  Washington  University, 
Washington,  D.C.  _ 
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Air  Force  Gives  Computer 

EUSTIS,  Fla.  The  Board  of 
Regents  has  approved  an  Air 
Force  gift  of  a  multimillion  dol¬ 
lar  computer  system  to  the 
Florida  State  Nuclear  Science 
Program. 

The  Xerox  Data  System  com¬ 
puter  saw  service  at  the  Cape 
Kennedy  Space  Center  and  will 
he  installed  by  Florida  State 
scientists  as  an  on-line  computer. 
.  The  computer  system,  which 
cost  the  Air  Force  several  mil¬ 
lion  dollars  to  develop,  has  a 
present  market  value  of  about 
$500,000. _ 


IWX  NEWS  TO 
COMPUTERWORLD 

FAST 

TWX  710-335-6635 


Tape  is  tape.  Right? 

Wrong. 

Tape  is  just  a  means  to  an 
end.  It's  economical  perfor¬ 
mance  that  counts.  Perfect 
performance.  Anything  less  is 
a  bad  bargain. 

That's  why  Graham  tape 
will  be  more  than  you  bar¬ 
gained  for,  even  if  you  pay  a 
little  extra  for  it. 

Graham  is  the  world's  first 
million-pass  tape,  you  see. 
It  has  more  useful  life  than 


you're  likely  to  need.  But  we 
think  your  expensive  data  de¬ 
serves  this  extra  margin  of 
safety. 

Graham  also  is  the  world's 
first  Zero-Defects  tape.  Every 
reel  is  certified  free  of  per¬ 
manent  dropouts  when  used 
at  the  bit  density  specified. 

That  means  more,  too. 

More  performance.  More 
useable  computer  time.  Less 
error  correcting. 

It's  no  secret  that  Graham 


All  the  COM  you’re  ever  likety  to  need. 


The  Memorex  1603  Microfilm  Printer  is 
reliable,  efficieht,  inexpensive  and  on-line. 
Direct-on-line. 

From  your  System/360  to  microfilm  at 
10,000  lines  a  minute. 

The  1603  is  a  great  COM  device  made 
simple  by  advanced  use  of  fiber  optics 
technology,  and  by  a  built-in  control  unit  that 
makes  it  plug-to-plug  compatible  with 
your  IBM  360. 


It’s  the  simplicity  that  makes  the  price 
right:  $895  a  month  for  the  1603  (including 
maintenance)  compared  with  the  $2,000  or 
$3,000  you’d  expect  to  pay  for  non-simple 
off-line  COM  systems.  Or  even  a  line  printer. 
But  there’s  more  to  a  good  COM  than  price. 
We  added  a  “forms  flash"  projection  system, 
line  printer  program  compatibility,  a  plug 
board  to  control  vertical  forms  spacing, 
an  off-line  testing  feature,  an  automatic  film 
length  control.  And  the  built-in  control  unit. 


$895  a  month. 

Put  them  together  and  you  have  all  the 
COM  you’re  ever  likely  to  need. 

If  you  haven’t  already  evaluated  your  needs 
against  the  1 603  and  its  low  price,  you  should. 
Write:  Memorex,  Santa  Clara,  Calif.  95050. 
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Demonstration  Held 


IBM  360/195  Shows 
Its  Power,  Capability 


WHITE  PLAINS,  N.Y.  -  The  between  slower  commercial  pro- 
super  processing  capabilities  of  cessing  speeds  and  high  speed 
the  IBM  360/195  were  graphical-  specialized  scientific  calcula- 
ly  demonstrated  here  recently  tiops. 

for  members  of  the  technical  Sorting,  compiling,  linkage 
press.  Using  what  the  firm  called  editing,  and  program  assembly 
an  engineering  prototype  model  operations  represent  the  slower 
of  the  giant  computer,  more  speeds  of  the  195.  These  particu- 
than  500  jobs  were  processed  lar  categories  offer  only  a  slight 
using  specially  selected  bench-  improvement  over  the  capabili- 
mark  programs  offered  by  pro-  ties  of  the  360/85. 
spective  users  and  those  attend-  The  85  has  a  much  more  uni- 
ing  the  demonstration.  form  range  of  performance  than 


the  Leader  in  Terminals 
and  Terminal  Systems  Design 

There  is  more  to  our  ExOcuterm  Terminals  than  styling.  Each  is  human-engineered 
for  functional  ease  in  operation,  for  reliability  and  for  maximum  use.  Modular  con¬ 
struction  and  circuitry  reduce  service  time  to  an  absolute  minimum. 

Each  is  designed  for  use  in  a  complete  remote  terminal  system  of  any  size  or  as  a 
single  terminal  station.  Whether  you  have  one  office  or  a  hundred  and  regardless  of 
their  geographic  locations.  Courier  will  design  a  complete  system  to  meet  the  needs  of 
your  organization. 

For  further  details  on  the  operation,  applications  and  installation  plans,  write  or  phone 
bur  Marketing  Department. 


BROKERS,  ANALYSTS,  UNDERWRITERS 
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195  Seen  As  a  True  360  Architectural  Development 


( Continued  from  Page  IS) 
struct  ions,  allows  the  195  to 
have  a  “specialty"  in  the  areas 
where  it  needs  more  strength, 
like  scientific  research  applica- 

The  Third,  instruction  queueing 


Buffer  Memory 

The  basic  principle  of  the  195 
buffer  memory  is  that  a  small 
segment  of  the  total  memory 
operates  several  times  faster  than 
the  main  memory.  This  buffer 
allows  very  rapid  instruction  ac¬ 
cess  within  a  limited  address 

The  high  speed  of  this  buffer, 
and  the  delays  associated  with 
memory  accessing  outside  the 


The  195  buffer  contains  512 
8K-bit  segments,  and  these  are 
stacked  with  the  most  recently 
used  segment  at  the  top.  The 
least  recently  used  segment  is 
replaced  when  a  new  segment 
must  be  loaded  from  the  main 
memory. 

With  the  delays  associated  with 
retrieving  new  "pages”  for  the 
buffer  segments,  a  new  fech; 
nique  for  instruction  fetching 
(the  process  of  making  instruc¬ 
tions  ready  for  processing)  has 
been  developed. 

Need  For  Queueing 
“Pipelining,”  as  this  special 
technique  is  known,  allows  the 
processor  to  fetch  more  then 


line  cycle  (54 
The  design  goal  for  the  195 
allows  the  processor  to  complete 
the  execution  of  one  instruction 
every  basic  memory  cycle  (54 
nsec).  This  54  nsec  processing 
speed  must  include  all  the  slower 
steps  such  as  data  fetching  and 
execution  processing 
To  satisfy  this  speed  criterion, 
several  instructions  are  fetched 
during  each  machine  cyclb  and 
held  in  a  queue;  one  instruction 
is  decoded  during  each  cycle; 
several  instructions  are  fetching 
data  for  execution  during  each 
cycle,  and  several  instructions 
are  being  executed  during  each 

Only  one  set  of  decoding  logic- 
circuitry  is  necessary  to  satisfy 
this  requirement  of  one  instruc¬ 
tion  per  54  nsec  because  the 
decoding  circuitry  already  pro¬ 


instructions  at  (his  speed. 

What  Is  Pipelinint 


Pipelining  is  similar  to  the  idea 
of  trying  to  keep  a  large  pipe 
filled  If  you  have  a  given 
amount  of -water  needed  to  keep 
this  pipe  fidwing  at  the  optimum 
speed  and  the  individual  supply 
pipes  cannot  supply  water  fast 
enough,  then  you  connect  sev¬ 
eral  supply  pipes:  This  represents 
the  Instruction  Fetch  Queue. 

The  large  central  pipe  repre¬ 
sents  the  Instruction  Decoder. 

To  keep  the  How  even,  you 
must  also  add  pipes  at  the  exit 
point  from  the  large  pipe.  These 
pipes  are  the  Data  Fetch  Queue 
and  the  Instruction  Execution 

By  adding  these  extra  paths  for 
instructir 


It'#  no  dream.  Our  incredibly  low  price  is  absolutely  for  real 
How?  Simple.  No  blue  sky  over-engineering,  no  idle  parts  sitting 
—  r<nd  costing  —  till  user  requirements  catch  up.  This  keyboard 
display  terminal  Is  a  completely  self-contained,  stand  alone  unit: 
with  keyboard,  video  presentation,  control  and  refresh  elec¬ 
tronics,  data  phone  interface,  and  power  supply.  Just  plug  In  and 
you're  on  line.  It's  available  for  immediate  delivery.  For  further 
details,  write  for  our  free  brochure  or  call  collect. 

© 

Infdton 

INFOTON  INCORPORATED 

SECOND  AVENUE,  BURLINGTON,  MASSACHUSETTS  01803  (617)  272-6880 


le  large;  c< 


i\  pipe  ri 


Dowsky 


help  (he  problem, 
processor  was  already 
U  the  basic  cycle  speed 
achme.  II  is  not  possi- 
said.  to  speed  up  the 
significantly.  If  it  could 
n  speeded  up.  he  con- 


Theoretical  Limitations 

The  only  visible  theorelica 
imitations  in  the  application  o 
he  195  come  in  the  I/O  area 
Like  the  '.160/85.  the  195  i 


the  195. 

Other  limitations  do  arise  in 
arithmetic  processing,  and  long¬ 
distance  branching. 

The  195  utilizes  a  "paged" 
memory  (up  to  512  8K  seg¬ 
ments)  with  less  than  1%  of  the 
total  memory  references  falling 
outside  the  range  of  the  stored 
pages,  according  to  IBM 

Therefore  it  is  theoretically 
possible  to  consider  the  speed  of 
the  main  memory  to  be  equal  to 
the  54  nsec  speed  of  the  buffer. 
The  majn  memory  speed  is  ac¬ 
tually  810  nsec/doubleword, 

It  is  possible  to  branch' outside 
of  the  stored  memory  segments, 
thus  creating  a  major  delay  .in 
instruction  execution.  This  is 
ameliorated  by  overlap  process¬ 
ing  allowing  other  instructions 
to  be  continued  while  a  given 


During  the  presentation  and 
demonstration,  Dowsky  indicat¬ 
ed  he  expects  memory  speeds  tg 
reach  I.  nsec/word  within  the 
t  of  supercom- 


.  He  v 


w  this  might  bi 


as  the 


Most  users,  however,  do  not 
yet  have  the  tools  to  accurately 
and  carefully  plap  the  schedule 
for  a  single  medium-large  com¬ 
puter,  let  alone  one  with  the 
power  of  a  360/195. _ 


ne  2780  n 


Hotel  System  Computerized 

HARIS  The  first  computer¬ 
ized  hotel  reservation  system  to 
serve  all  Europe  will  be  put  into 
operat  ion  by  the  end  of  1971. 

The  international  teletype¬ 
writer  network  will  be  linked  to 
a  computer  system  in  Paris  to 
provide  travelers  with  instant 
reservations  at  hotels  in  major 

Hotels  subscribing  to  the  ser¬ 
vice  will  be  listed  in  a  catalogue 
according  to  class,  price,  and 
location.  _ • 


We’ll  convert 
you... 


You'll  have  a  better  EDP 
operation  for  it. 


The  Austin  S/360 

LIOCS  Simulation  System 

lets  you  convert  from 

1400  disk  to  S/360  operations  . . . 

easily,  economically,  efficiently. 
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Car/Puter  Said  to  Deliver  Autos  at  $125  Above  Cost 


NEW  YORK  -  A  new  computerized  in-  For  a  fee  of  $5,  which  is  refunded  when  he  receives  the  full  factory  warranty  and  groups,  labor  unions  and  civil  service 
formation  service  claims. io  give  auto  the  car  is  purchased  through  UAB,  the  service.  -  employees.  The  service  has  now  been 

buvers  a  personalized  quotation  revealing  prospective  buyer  receives  a  computer  “In  a  few  months  of  operation  UAB  has  expanded  to  accommodate  the  general 

the  dealer's  cost  for  any  American  car,  coding  form  that  lists  all  the  options  already  processed  over  50,000  price  public,"  concluded  UAB  President  Won- 

including  every  option  the  buyer  person-  available  for  the  make  and  model  of  his  quotations  for  individuals  through  its  sever 

ally  selects.  choice.  service.  These  have  mainly  come  from  UAB  is  located  at  1603  Bushwich  Ave., 

The  buyer  can  use  the  computerized  He  checks  off  the  options  he  wants  and  employees  of  corporations,  ■  fraternal  Brooklyn,  N.Y.  1 1207. _ _ _ 


price  quotation  to  make  the  best  deal  returns  the  form  to  UAB  where  it  is 
anywhere  he  can,  or  He  can  order  his  new  processed  by  the  Car/lPuter. 
car  through  the  company  for  $125  over  The  buyer  (hen  receives  a  sjde-by-side 
cos<-  ,  comparison  of  the  dealer’s  cost  and  list 

United  Auto  Brokers  (UAB)  began  oyer  prjce  for  the  car  and  tbe  0ptj0ns  selected, 
four  years  ago  but  only  became  com-  )nchlde(j  is  freight,  pre-delivery  service 


Letters  to  Computers  Can  Help 

CHICAGO  -  A  human's  keypunch  Fischer  was  mailed  the  erroneous  ticket, 
error,  sometimes  known  as  a  “computer  Several  attempts  at  “human"  correction 
...  .  and  f  '■  -  '  ■  •  • 


Logically  speaking... 

Everybody  loves  our  Key  Disc  system. 
It's  so  compatible. 


It  goes  together  so  well 
with  th6  IBM  System/360 
and  all  other  major  computer 
systems.  Including  the 
RCA  Spectra  70,  and  the 
Univac  9000  series. 

100%  compatible  . .  . 
that's  Logic’s  LC-720 
KeyDisc  Data  Input  System. 

The  LC-720's  magnetic 
disc  drive  is  an  IBM  2311 
compatible  unit.  Its  disc  pack 
is  an  IBM  131 6  that  is 
removable,  directly  inter¬ 
changeable  and  guaranteed  readable 
by  your  computer  system. 

Output  formats  include  the 


And  where  high-speed  input 
is  required,  the  LC-720  will 
interface  directly  with 
your  computer  system. 

But  there  are  ether  lovable 
things  about  the  LC-720 
that  you'll  find 
completely  compatible  with 
your  day-to-day  operations. 
For  instance,  it  minimizes  • 
errors  with  point-of-entry 
editing  and  correction. 


And  it  offers  you  total 
security  and  high-speed 
random  access  of  data. 

However,  the  thing  you'll  love 
most  is  that  it  keeps  your 
computer  working  all  the  time. 

At  Logic  we  think  about 
compatibility  a  lot. 

And  what  a  difference  it 

can  make  to  your  data  collecting. 

Lewis  Barr  at  Logic 

would  be  happy  to  show  you  how. 

Give  him  a  call.  609-424-3150. 

It's  the  logical  thing  to  do. 


LC-720  KeyDisc  System 


21  Olney  Avenue  •  Cherry  Hill  Industrial  Park  *  Cherry  Hill,  N.J.  08034  •  (609)424-3150 


Yole  Professor  Asks 
Computer  Progrom 
Copyright  Protection 

WASHINGTON,  D.C.  -  The  associate 
dean  at  the  Yale  Law  School  has  called 
on  the  courts  to  provide  copyright  pro¬ 
tection  for  computer  programs. 

Addressing  the  February  meeting  of  the 
Hopkins-Brookings  lecture  series  here. 
Professor  Ralph  S.  Brown  Jr.,  suggested 
that  protection  was  needed  to  avoid  the 
secrecy  of  valuable  ideas  because  secrecy 
"is  often  antithetical  to  their  use." 

Brown  considered  the  need  for  protec¬ 
tion  from  several  viewpoints,  including 
those  of  the  computer  software  firms, 
authors  and  publishers,  and  customers 
such  as  libraries  and  universities. 

He  agreed  that  some  forms  of  protec¬ 
tion  are  needed  in  each  area  but  that 
these  probably  fall  withiri  the  traditional 
field  of  copyright  law. 

“  . .  .  Patentable  invention  must  deal 
with  things,  or,  if  that  sounds  too  simple- 
minded,  with  ‘physical  quanta,’  ”  he  said, 
in'  rejection  of  a  patent  system  for  com¬ 
puter  programs.  The  algorithm  or  flow 
chart,  he  said,  does  not  lend  itself  to 
patent  protection. 

What  is  needed,  he  argued,  is  a  method 
of  protection  which  protects  the  invest¬ 
ment  made  to  develop  a  marketable 
program  but  which  does  not  exclude 
others  from  use  of  the  algorithm. 

In  Brown’s  opinion,  copyright  protec¬ 
tion  can  be  adapted  to  fit  such  a  need. 
“Programs  are  appropriate  subjects  for 
copyright,"  he  said,  “and  substantial 
copying  by  a  competitor  could  be  en¬ 
joined.  .  .  .  But  if  a  prospective  customer 
came  lawfully  into  possession  of  the  tegt 
of  the  program  it  does  seem  unlikely  thal 
|  he  could  be  prevented  from  using  it.” 
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Electrostatic  Printer  Increases 
Printout  From  8  to  200  Times 

CLEVELAND, Ohio  “The  electrostatic  of  buildup/ 
printer  increases  our  printout  capability  “Primarily,  we  use  i 
anywhere  from  8  to  200  timhs,  depending  outpUt  device,"  Curry 
on  the  application.”  ample,  for  printed  circuit  drawing! 

This  is  how  Stanley  Y.  Curry,  president  printer  yje|ds  instantly,  on  paper, 
of  Chi  Corp.,  Cleveland-based  computer  ing  of  ,he  circuU  The  designer 
service  firm,  describes  the  Clevite  4800  correct  or  alter  the  c 
electrostatic  printer  that  has  been  irt  use  drawjng  correct  u 
at  his  installation  evolves  the  exact  cir< 

Developed  over  a  period  of  seven  years,  CuIiy  also  cited 
the  Clevite  4800  insures  that  computers 
will  no  longer  be  bottled  up  by  slow 
mechanical  equipment,  according  to  the 


The  printer  reproduces  signals  from  any 
source  of  digital  input  or  data  transmis¬ 
sion  by  telemetry,  radio  microwave,  or 
phone  line. 

"We  took  the  4800  on  a  trial  basis  to 
evaluate  it  for  our  applications,  and 
found  that  it  is  useful  for  just  about  any 
output,”  said  Curry. 

At  present,  Chi  uses  the  printer  in  three 
different  areas:  text  editing,  intermixing 

grams,  plotting  and  perspective  drawings 

Part  I  of  Series 
Of  Pa.  Laws 
Is  Computerized 

WASHINGTON,  DC.  The  first  part 
of  a  multivolume  series  comprising  the 
Pennsylvania  rules  and  regulations  Has 
been  computerized,  photocompased,  and 
printed  by  Autocode,  Inc. 

The  Commonwealth  Documents  Law  of 
Pennsylvania,  which  was  signed  into  law 
in  I  968,  provides  that  the  state  establish 
two  publications,  the  Pennsylvania  Code 
and  the  Pennsylvania  Bulletin:  These  will 
constitute  the  Pennsylvania  counterpart 
of  the  Federal  Register  and  the  code  of 
Federal  Regulations. 

The  two  publications  will  consist  of  the 
administrative  rules  and  regulations  of 
such  departments  as  health  and  public 

Linder  the  terms  of  Autocode’s  four- 
year  contract  with  the  state,  the  company 
will  print  all  of  the  Pennsylvania  Code  and 
provide  an  updating  service  for  the  con¬ 
tract  period. 

The  Pennsylvania  Code  consists  of  34 
titles  covering  large  areas  of  subject 
matter  that  roughly  correspond  to  the 
major  departments  within  the  state.  The 
first  of  these  titles  to  be  completed  took 
four  months  to  computerize  and  codify. 
The  34  titles  will  be  completed  in  abou( 
three  years,  a  spokesman  for  the  com¬ 
pany  said. 

It  is  expected  that  the  computerization 
of  the  code  will  prove  a  valuable  tool  to 
the  state,  to  the  various  department  and 
agency  heads,  private  practitioners  within 
the  state,  and  employees  of  the  various 
departments  by  providing  a  retrieval  capa¬ 
bility  to  search  the  state’s  various  rules 
and  regulations. 

The  code  will  eventually  be  a  fully 
annotated  volume  citing  all  Pennsylvania 
statutes  and  relevant  court  decisions. 


Computer  Helps  Play  Ball 

DELAWARE,  Ohio  Wesleyan  has  be¬ 
come  the  first  state  college  to  computer¬ 
ize  its  basketball  statistics. 

The  computer  is  programmed  to  give 
game  and  cumulative  statistics.  It  used  to 
take  the  students  three  or  four  hours  to 
compute  them. 

Wesleyan  coach  Frank  Shannon  finds 
the  computer  is  one  of  the  bright  spots  in 
an  otherwise  dismal  season.  The  Bishops 
were  1-6  at  the  end  of  January. 


diagnostic  aid  di 
dump  all  of 


Close-up  shows  how  Clevite  4800  electrostatic  printer  is  capable  o 
printed  computer  output  as  well  as  3-dimensional  drawings.  The  p 
capability  of  4,800  lines  or  412,000  char/min. 


your  tapes  and  discs 
to  microfilm 


Importont  4th  generation  breakthrough!  Thanks  to 
ACCELERATED  Information  Services,  your  computer 
can  become  what  it  was  always  meant  to  be:  a  full-time 
computer  instead  of  a  part-time  slave  printer. 

ACCELERATED  Information  Services  is  a  subsidi¬ 
ary  of  )TC  (Jersey  Tab  Card  Corp.),  one  of  America's 
leading  computer  supply  companies.  Our  new  Kodak 
KOM-90  converts  computer  output  to  microfilm  for 
quick  and  convenient  retrieval.  Advantages? 

. . .  The  KOM-90  prints  twenty  times  faster  than  your 
computer 

. . .  enables  you  to  retrieve  information  at  least  nine 
times  as  fast 

. . .  provides  you  with  a  microfilm  magazine  that  weighs 
only  six  ounces,  takes  up  as  much  space  as  a  mag 
tape  mini-reel— yet  contains  the  equivalent  of  twenty 
pounds  (2,000  pages)  of  computer  paper  printoutl 


Microfilm  doesn’t  have  to  be  decollated,  burst  or 
bound.  And  when  selective  paper  copies  are  required, 
a  microfilm  reader-printer  can  turn  them  out  fast.  You 
can  also  combine  information  from  your  computer  with 
artwork  or  permanent  data-for  price  lists,  catalogs,  etc. 

ACCELERATED's  executive  and  sales  engineers  are 
all  computer  and  microfilm  specialists.  They'll  discuss 
your  requirements  and  equipment  with  you  .  .  .  help 
you  'convert  your  computer  output  to  microfilm  as  eco¬ 
nomically  as  possible  .  .  .  and  stay  on  the  job  to  make 
Sure  your  new  set-up  is  working  smoothly. 

Because  our  KOM-90  operates  right  on  our  own 
premises,  and  we  have  our  own  trucks,  we  provide 
fastest  service  possible:  pickup,  conversion,  delivery- 
all  within  24  -hours  in  most  cases. 

Take  this  important  step  toward  maximum  efficiency 
of  your  computer  operation.  Call  or  write  for  more  in¬ 
formation  today. 


8,ihb. 

30  Journal  Square,  Jersey  City,  N.J.  07306  •  N.J.  (201)  659-0983  •  N.Y.  (212)  285-9140 

'  A  subsidiary  of  JTC  (Jersey  Tab  Card  Corporation) 
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Vocabulary  Control  System  Simplifies  Documentation 


By  Peter  L.  Brig 


ARLINGTON,  V a.  -  Users 
with  large  libraries  such  as  IBM 
manuals  and  system  documenta¬ 
tion  can  make  Avocon  (Auto¬ 
mated  Vocabulary  Control)  re¬ 
place  card  indexes  and  lengthy 
searches,  according  to  the  pack¬ 
age  developer,  Infodata  Systems 


The  package  is  written  in  Co- 
bdl,  and  sells  for  $9,500,  making 
it  well  worth  while  for  an  IBM 
OS/ 360  user  who  has  trouble 
managing  a  library. 

In  principle.  Avocon  controls 
the  words  used  to  access  infor¬ 
mation.  For  example,  in  order  to 
find  information  about  DOS  and 
OS  Cobol,  a  user  could  request 
everything  listed  under  "Lan¬ 
guages.” 

Narrowing  down  the  search 
specifically  to  OS  and  DOS 
would  reduce  the  amount  of 
material  retrieved:  Further  speci¬ 
fying  Cobol  would  then  produce 
all  the  Cobol  documentation 
about  OS  and  DOS  Cobol.  Add- 
‘  ing  the  qualifier  “differences" 
would  produce  the  specific  refer¬ 
ence  manual  that  compares  OS 
and  DOS  Cobol. 

Much  Broader  Application 

Avocon  does  not  actually  look 
up  anything,  nor  does  it  offer 
data  management  capabilities. 
What  it  does  do  is  provide  a 
hard-copy  manual  detailing  the 
way  in  which  information  in  a 
given  library  is  filed,  showing  the 
keywords,  the  cross-reference  in¬ 
dexes,  and  the  hierarchy  .of  in¬ 
dexes  associated  with  a  particu¬ 
lar  subject. 

This  can  greatly  simplify  li¬ 
brary  maintenance,  as  well  as 
I.  Only  the  right  words 
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Full  thesaurus  entry  generated  by  Avocon  from  card  input. 


natically  cross-files ^the  refer-  The  output,  in  the  form  of  a 
cnees  to  the  appropriate  refer-  thesaurus,  can  be  used  for  look- 
ence  structures  so  that  someone  ing  up  the  words  to  find  specific 
looking  for  information  from  a  types  of  information,  and  can 
different  viewpoint  will  have  less  act  as  a  guideline  for  indexing 
difficulty.  new  material  entered  into  the 

Avocon,  according  to  the  com-  system, 
pany,  is  completely  compatible  The  company's. offices  are  lo- 
with  the  Nasa/Department  of  cated  here  at  1901  North  Fort 

Defense  standards  for  such  Meyer  Drive.  _ 

thesaurus  files,  and  complies 
with  federal  guidelines  for  vo¬ 
cabulary  construction  and  usage, 

The  system  input  consists  of  a 
list  of  topics,  main  cross-refer¬ 
ences,  and  sub-topics.  The  com¬ 
puter  processes  this  information 
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Content  of  punched  card  input  to  Avocon  with  immediately 
broader  term  BT  ‘Thread.” 

are  accepted  for  retrieval  pro-  and  produces  a  complete  index-  I  TORONTO,  Ont.  -  Remote 
cessing.  When  new  documents  ed  list  of  all  relevant  topics  and  Coboj  program  Development 
are  added,  the  system  auto-  keywords.  1 


JfHHirU  #V/fU  U3CI3  IWI,  VUVU^/VIUUI 

Cobol  Programs  Remotely  with  'RCPD' 


'Rapid’  Reports,  Analyses  Drug  Profits 


NEW  YORK  A  system  de-  puter  Corp.,  Rapid  (Reporting, 

signed  to  provide  the  wholesale  Affecting  Profits  in  Drugs)  per- 

drug  industry  with  a  faster,  more  forms  functions  such  as  prepar- 
thorough  means  to  perform  ing  customer  invoices,  and  re¬ 
major  accounting  functions  is  porting  and  controlling  inven- 
being  used  by  Yahr-Lange,  a  tory. 

large  drug  wholesaler  in  Mil-  “Rapid  offers  its  users  a  re- 
waukee,  Wis.  mote  facility  management  setup 

Developed  by  Cambridge  Com-  in  the  form  of  a  terminal  device 


nun  absorbs  and  feeds  informa¬ 
tion  into  centralized  company 
computers,  which,  in  turn,  ana¬ 
lyze  and  report  back  to  the  drug 
wholesaler  the  information  re¬ 
quired,”  claims  Mr.  E.A.  Ham- 
merle,  company  president. 

The  many  reports  produced 
help  the  firm  manage  inventory, 
control  purchasing,  and  improve 
profit  margins,  according  to  the 


“Rapid  also  helps  analyze  sales 

and  maintains  and  updates  both 

accounts  payable  and  accounts 
receivable,”  Hammerle  con¬ 
tinued.  “No  matter  how  fast  a 
drug  wholesaler’s  growth  may 
be,  his  business  won’t  outgrow 
the  system.” 

Rapid  may  be  acquired  as  a 
package,  cost  varying  with  in¬ 
dividual  users,  or  as  a  service  t’ 
includes  consulting  support 

an  ongoing  basis.  The  system 

may  be  installed  for  certain  coi 
panies  in  three  months. 

The  package  operates  on  IB 
360/ 30s  and  up  and  requires 
least  56K  core  memory. 


(RCPD)  is  a  conversational  ter- 
linal-oriented  system  which  al- 
iws  programmers  to  create,  de¬ 
bug  and  test  Cobol  programs 
from  a  remote  keyboard  termi¬ 
nal,  according  to  the  developer, 
ACT  Data  Systems  Ltd. 


Ltd. 


The  company  says  that  initial 
usage  of  RCPD  has  shown  pro¬ 
grammer  productivity  improve¬ 
ments  in  excess  of  30%.  In  addi¬ 
tion,  in-house  testing  has  report¬ 
edly  shown  that  RCPD  also  im¬ 
proves  the  skill  level  of  the 
programming  staff. 

The  system  operates  on  an 
RCA  Spectra  70/46,  which  has 
256K  main  core  memory  with 

four-million  bytes  virtual  mem¬ 

ory.  A  company  spokesman  said 
that  the  system  could  be  mod- 


virtual  memory 
computers  such  as  the  IBM 
360/67. 

The  purchase  price  of  $50,000 
for  RCPD  includes  an  education¬ 
al  and  support  program  covering 
a  pre-installation  course,  a  repre¬ 
sentative  on-site  during  the  ini¬ 
tial  installation  phase,  and  con¬ 
tinuing  support,  the  company 


A  subscriber  cost  basis  is  also 
available  for  RCPD  users.  The 
charges  are  based  on  AGT's  stan¬ 

dard  time-sharing  rates  -  $10  a 
connect  hour  and  one  cent  a 
statement  for  compilations.  A 

user  can  submit  runs  in  the 

background  with  a  charge  for 
compilations,  not  for  CPU  usage. 

'  AGT’s  Data  Centre  is  located 

at  74  Victoria  St. 


Spring  Brings  RPC  to  1800  Users 


WHITE  PLAINS,  N.Y.  -  IBM  under  the  1800  Multiprogram- 
1800  users  will  have  a  Report  ming  Executive  (MPX).  Accord- 
Program  Generator  compiler  this  ing  to  IBM,  RPG  is  widely  used 
spring,  according  to  a  company  on  the  1 1 30s  and  360/20sinthe 
announcement.  RPG  offers  re-  field. 

port  generation  and  general  com-  |g00  RPG  will  be  licensed  for 
mercial  processing  capabilities  j60/mo 

IBM  also  announced  the  forth¬ 

coming  availability  of  an  ex¬ 
panded  MPX.  The  new  version 
will  permit  users  to  connect  the 


for  the  1 800  -  primarily  a  data 
acquisition  and  control-oriented 

Designed  to  assist  users  in 
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'Good  Morning,  Mr.  Phelps' 


Ik  Operating  System,  according  to 


NEW  YORK  -  Right  out  of  Mission  Impossible  comes  this  program  testing  and 
debugging  module  that  will  self-destruct  after  its  approval  period  i  "  ‘ 

the  IBM  360,  the  module  runs  under  the 
Information  Synthesis  I nc„  the  developer. 

The  program  records  data  exceptions,  specification  exceptions,  addressing 
exceptions,  and  all  other  360  recognized  programming  errors  on  the  console.  If 
possible,  the  program  continues  to  execute,  and  the  debug  module  detects  as 
many  errors  as  possible  in  one  run. 

Invalid  data  formats  are  corrected,  allowing  the  program  complete  arithmetic 
operations.  An  operator  intervention  sub-module  allows  the  user  to  alter  core 
locations,  branch  to  a  specified  address,  take  a  snapshot  dump  of  the  program, 
or  branch  to  an  end  of -job  routine,  the  company  reported. 

Fifty  potential  customers  received  this  self-destruct  program  and  its  documen¬ 
tation,  the  company  said.  No  elaborate  installation  is  required,  according  to  a 
company  spokesman. 

The  module  sells  for  $275  from  the  company's  offices  at  663  F  ifth  Ave. 


'Data/360’  Turns  CRT  Terminals 
Into  Keyboard-to-Disk  System 

WHITE  PLAINS,  N.Y.  -  With  computer  to  compare  it  with  the  original 
Data/360,  a  new  IBM  program,  video  entry. 

terminals  with  keyboards  can  be  used  to  Data/360  will  run  on  an  IBM  360/30  or 
enter  source  data  directly  into  a  com-  larger  with  at  least  64K  bytes  of  core 
puter.  storage.  The  program  operates  under 

The  program  simulates  the  card-image  DOS/360  and  is  written  in  Assembly 
inputs  of  the  IBM  029  keypunch  and  059  Language. 

verifier.  Users  enter  data  from  IBM  2260  The'  program,  scheduled  for  delivery  in 
display  stations  to  an  IBM  231 1  or  2314  the  fourth  quarter  of  1970,  will  support 
direct  access  disk  storage  device,  by-  up  to  24  IBM  2260  display  stations, 
passing  punched  cards  in  applications  not  Data/360  is  ofiered  under  a  license  agree- 
requiring  a  unit  record  of  the  entry.  ment  at  a  monthly  charge  of  $50. 

As  the  operator  keys  data  on  the  alpha¬ 
numeric  keyboard  of  the  2260, 


screen,  backspace  t< 


1,1  JZs 

I  II  I  X 

l  - 

East  is  East  and  West  is  West 
and  a  punch  card  can’t  tell  the  difference. 


But  now  (he  whole  world 
speaks  keypunch. 

Thai’s  how  come  we  can  save 
you  50%  and  more  on  your  next 
keypunching  job. 


.  all  our  girls  do, 
y  all  go  through  the 
standard  3-week  IBM  keypunch 
training  program. 

We’ve  provided  them  with 
029’s  and  059’s  to  produce  more 
than  100  million  keystrokes  * 


We’re  not  asking  for  your  larg¬ 
est  job  right  away. 

Try  us  out  on  a  smaller  one. 
Call  one  of  our  offices  in  Boston, 
New  York,  or  San  Francisco.  (We 


in  a  modern,  air-condi-  we’re  opening  new  ones  every 


curacy  guaranteed. 

And  halt  the  price  you’re  pay¬ 
ing  now. 

How  can  we  do  It? 

Well,  in  Hong  Kong,  being  a 
keypunch  operator  la  a  very  de¬ 


cants!  Since  everyone  in  Hong 
Kong  speaks  English  as  well  as 


tioned  building. 

We  pick  up  your  keypunch  job 
today  and  hand-deliver  it  onto 
one  of  our  daily  air  freight  flights 
direct  to  Hong  Kong. 

Our  people  on  the  other  end 
pick  it  up  and  turn  the  material 
over  to  our  smart  Chinese  girls. 

Ten  days  later  you  get  it  back, 
on  genuine  IBM  cards.  The  accu¬ 
racy  is  99.8%  or  better,  and  we 
guarantee  It.  The  price  Is  halt,  or 
less,  what  you’d  pay  in  the  United 
States.  And  you  can  get  your 
output  on  magnetic  tape  at  no 
extra  charge. 

On  larger  jobs,  it  takes  us 
longer  .  .  .  just  like  anyone  else. 

But  the  quality  is  the  same, 
whether  it’s  5,000  cards  or  a 


whether  it  was  punched  in  Hong 
Kong  or  Hartford. 

Only  your  comptroller  will 
know  for  sure. 

^V^kchina 
IN|  data  systems 
corporation 

New  York,  N.  Y.  (212)  986-9680 
Palo  Alio,  Calif.  (415)  326-7140 
U.S.  headquarters 
47  MecArthur  Road  Wallaalay, 

Maas.  021(1  (617)  237-3422 

China  Data  Systems  Corporation  is  ac- 


above  oltices. 


Accounts  Receivable 
Package  Saves  Time 

ENCINO,  Calif.  -  A  multiple-client  ac¬ 
counts  receivable  system  economizes  pro¬ 
cessing  time  by  performing  operations  in 
one  pass  of  the  master  file.  The  system 
also  prints  statements  two-up  and  can  be 
installed  in  ope  week  by  Computer  Ap¬ 
plied  Systems  Inc. 

Designated  Casars  (CAS’s  Accounts  Re¬ 
ceivable  System),  the  package  provides 
automatic  repeat  invoicing,  general  ledger 
account  totals,  variable  heading  and  trail¬ 
ing  messages  on  statements,  wqrk-in-pro- 
lccounting,  and  client  combinations 
len  items  and  balance  forward  state- 
s.  All  financial  reports  show  aged 


ol  programs  and 
!  total  system, 
ts  $15,000.  The  system 


[as cum’  Meets  Credit  Union 
Requirement  and\H[W  Rules 

SOUTH  BEND.  lnd.  -  EascUm  111  is  an 
accounting  system  for  credit  union  man¬ 
agement  from  the  St.  Joseph  Bank  com- 

The  firm  says  that  Eascum  meets  credit 
union  accounting  requirements  and  conv 
plies  with  federal  regulations  from  the 
Department  of  Health,  Education,  and 
Welfare. 

Eascum  III  is  written  in  Cobol,  and  can 
be  run  on' an  IBM  System  360/25,  a 
Honeywell  200,  and  an  NCR  Century  100 
or  200.  The  program  requires  a  minimum 
of  32K. 

Deliveries  are  to  begin  this  quarter  from' 
the  company's  offices  here  at  202  South 
Michigan  St. _ 


T/S  Program  Simulates 
Digital  *ogic  Circuitry 

FORT  LAUDERDALE,  Fla.  -  Logcal  is 
designed  to  simulate  digital  circuitry  in  an 
interactive  environment  according  to  its 
developer,  C'ompu-Time  Inc. 

Available  with  the  company’s  time¬ 
sharing  system,  Logcal  simulates  the  oper¬ 
ation  of  all  standard  logic  elements  in¬ 
cluding  gates,  converters,  inverters,  flip- 
'  flop  circuits,  and  shift  registers,  the  com¬ 
pany  said.  Logcal’s  library  includes  over 
740  logic  elements  with  an  arbitrary 
number  of  inputs,  the  company  said. 

Some  users  of  Logcal  have  completed 
circuits  in  one  day  that  would  ordinarily 
require  three  weeks  of  manual  analysis, 
the  company  claimed. 

Several  levels  of  checking  are  pro¬ 
vided  -  from  an  overall  check  for  the 
proper  circuit  logic  down  to  a  detailed 
trace  of  circuit  operation.  Marginal  test¬ 
ing  can  be  done  directly  over  the  termi¬ 
nal,  and  circuit  elements  can  be  modified 
on-line,  according  to  the  firm. 

Compu-Time  provides  time-sharing  ser¬ 
vice  from  its  offices  here  at  2455  E. 
Sunrise  Blvd. 


COMPUTERWORLD 


'CRMS’  Produces  Critical  Path  Diagrams 
Directly  From  Activity  Information 


SACRAMENTO.  Calif.  -  The 
Computer  Plotting  Matrix  Sys¬ 
tem  (CPMS)  developed  by  Tevco 
Inc.  produces  Critical  Path 
Method  (CPM)  network  dia¬ 
grams;  at  -  computer  plotting 

To  get  finished  copies  of  criti¬ 
cal  path  networks  ready  to  be 
reproduced  or  displayed  with 
the  system,  a  project  scheduler 
roughs  out  a  preliminary  net- 


'  Using  CPMS.  node  numbering  is 
automatic,  and  the  incremental 
plotter  routine  does  away  with 
the  need  for  manual  drafting, 
according  to  the  developer, 

The  activity  cards  prepared  to 
generate  the  finished  network 
drawings  may  also  be  used  as 
computer  input  to  any  activity- 
oriented  Pert  or  critical  path 
scheduling  programs. 

CPMS  includes  concise  instruc¬ 
tions  in  all  techniques  needed  to 
generate  finished  drawings  and  a 


Critical  path  networks,  inked 
and  lettered,  are  the  final  draw¬ 
ings.  The  networks  have  activity 

and  responsibility  data,  mile¬ 
stone  nodes  and  node  numbers. 
Descriptive  annotations  are  also 
plotted. 

CPMS  is  written  in  basic  For¬ 
tran  IV  and  can  be  used  with 
most  hardware.  Immediate  de¬ 
livery  is  available  for  the  IBM 
1130  with  8K  storage  and  an 
incremental  plotter. 


ires'iwii  - 

software 

Spectra  70  Multi-Function  Utility 
Improves  Card /Tape/Print  Functions 

EAST  ORANGE,  N.J.  -  A  Record-handling  capabilities  in¬ 
multifunction  utility  package  for  elude  selective  record  extraction, 
the  RCA  Spectra  70  computer  is  tape  positioning,  test  file  build- 
called  the  Spectra  ‘  Composite  ing,  record  reblocking,  and  print 
Utility  Program  (Scup),  accord-  •  formatting,  according  to  the 
ing  to  its  developer,  CGA  Com-  company. 


,  3M  takes 
the  next  step. 


Computer 
tape  that  a 
Guards handim' 

advanc< 

lleplf  Dept.> 

ITSCIh  3M  Cen 


IpIP  Now,  from  the  pioneers  of 

computer  tape,  comes  another 
major  breakthrough  in  tape  technology. 
y||  A  new  “Scotch”  Brand  computer 
tape  that  effectively  resists  physical 
handling  damage!  There’s  more  to  come,  but  for 
advance  information,  write  Market  Services 
Dept.,  Magnetic  Products  Division, 

3M  Center,  St.  Paul,  Minn.  55101. 
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between  different  storage  volumes  with¬ 
out  format  considerations. 


your  peripherals  look  bad, 
phone  us  or  send  us  a 
conditional  purchase  order. 
Wei!  send  you  a  DATAFONic 
Acoustic  Coupler. 

Bet  you  don't  send  it  back. 


Computerized  Typesetting 
Competes  With  Hot  kletal 
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S/360  Data  File  Retrieval  System 
Creates  Card-Image  Central  Library 


LOMBARD,  III.  -  Any  card-image  data 
file  can  be  stored,  retrieved,  or  updated 
with  Psi-Valet,  according  to  Pansbphic 
Systems  Inc., "the  developer. 

Operating  under  either  DOS  or  OS  on 
any  360/25  or  larger,  this  three-phase 
system  requires  22K,  and  will  run  in  any 
batch  partition,  according  to  the  com¬ 
pany. 

.  The  program  creates  a  central  library  for 
such  card-image  files,  eliminating  the 
need  for  card  storage  for  programs  or  job 
control  decks.  Because  the  entire  jaj) 
stream  can  be  stored  on  disk,  Psi-Valet 
.improves  performance,  for  any  job  by 
eliminating  the  card  read-time  during  a 
run.  •_ 

The  package  uses  random  access  files, 
and  file  reorganization  is  not  required, 
the  company  says.  All  additions  can  be 
sequenced,  and  files  can  be  transferred 


Security  Features 

Psi-Valet  provides  features  to  maintain 
data  security  for  files  stored  under  the 
system.  All  or  any  portion  of  the  library 
can  be  reproduced  on  tape,  disk,  or  the 
printer,  but  programs  with  a  production 
status  indicator  cannot  be  modified  or 
deleted  without  using  special  codes. 

All  library  activity -and  modifications 
are  recorded  and  reported  by  date,  status, 
and  modification  number  for  each  pro¬ 
gram  and  file.  Special  backup  tapes  are 
produced  to  provide  emergency  recovery, 
should  a  library  be  destroyed. 

Psi-Valet  is  licensed  for  a  three-year 
period  for  $2,880  which  includes  manu¬ 
als,  installation,  training,  and  mainte¬ 
nance  support.  The  company  is  located  at 
230  East  Roosevelt  Road. _ 

'JMifacs'  Processes 
Patient  Billing  and 
Accounts  Receivable 

OAK  BROOK,  Ill.  -  The  Medical  Insti¬ 
tutions  Financial  Accounting  System 
(Mifacs)  processes  parient  billing',  ac¬ 
counts  receivable,  inventory,  payroll/per¬ 
sonnel,  and  accounts  payable  for  hospi¬ 
tals.  according  to  Executive  Computer 
Systems  Inc. 
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1970  Independent  Peripherals  Supplement 


Federal  Reports  on  I/P  Use 

Federal  studies  on  independent  peripherals  show  that  users  can  save 
money,  but  may  face  pitfalls  in  maintenance  and  support.  Plug-to- 
plug  compatibility  seen  as  the  key . Page  S/2 

Dual  Maintenance  Is  No  Problem 

Users  comment  on  dual  maintenance  for  mixed  systems.  Most  users 
found  that  some  pressure  on  the  mainframe  manufacturer  brought 
immediate  improvements  with  long-lasting  effects . Page  S/4 

IBM's  Monopoly  on  New  Ideas  Is  Broken 

IBM  (s  seen  to  lose  its  place  as  the  leader  in  desian  and  development 
of  new  equipment  for  users.  The  independents  are  taking  over 
development . Page  S/6 

Independent  Users  Gain  Leverage 

Competition  between  independents  and  mainframe  manufacturers 
benefits  users.  The  increased  leverage  lets  users  take  a  stronger 
position  .  .  .  : . . . . . . . . . Page  S/14 

Tapes  and  Disks  May  Be  Eliminated 

Radical  developments  in  information  storage  and  peripherals  may 
eliminate  the  use  bf  tape  and  disk  drives  within  the  next  10 
years . . PageS/19 

Independents  Force  Cooperation 

Users  who  apply  pressure  on  their  manufacturers  find  that  the  overall 
performance  of  their  systems  changes  radically.  The  mixed-system 
manufacturers  are  forced  into  competition  . Page.  S/22 

Interface  Standard  Needed 

Users  complain  that  the  standardization  effort  is  a  farce.  The  federal 
government  presses  for  immediate  standardization  of  peripheral 
device  interfaces . Page  S/24 


V. 


JJ 


S3  COMPUTER  WORLD 


Federal  Reports  Boost  Independent  Peripheral  Use 


Computer  Output  Microfilmer 
Inputs  360  Tapes. 

Fifteen  Units  Pool  Onto  One 


Today’s  tight  money  market  The  report  defined  plug-to-plug  independents  to  get  their  periph- 
and  declining  corporate  profits  compatibility  as  meaning  direct-  erals? 

mean  tight  budgets.  Depart-  ly  interchangeable  with  other  Users  have  been  cautious,  test- 
ments,  including  DP,  simply  can-  manufacturer’s  components  and  ing  the  new '  e9Uipmenl ' 
no.  ge,  the  funds  that  they  need.  no.  requiring  ^hardware  or 

out  if  they  can  really  save  as 
much  as  they  thought. 


Poo.1  Onto  One  Qne  so|u|ion  (Q  thjs  dUemma  is  software  modifications. 

_  to  get  lower  priced  peripheral  Several  large  companies,  repre- 

'Jni!t7i<t?r?-  6  uni,s-  The  claims  of  plug-to-plug  sent  ing  a  cross-section  of  indus- 


the  emergence  of  the  indepen¬ 
dent  peripheral  manufacturers. 
These  firms  buy  equipment  from 
various  manufacturers  and  retail 
it,  frequently  under  their  own 


With  IBM  2311  and  2314  Drives.  pa  7nd  high  levels  of  tries,  cooperated  with  the  GAO  The  growing  sales  volume  of  system,  though  he  sometimes 

Sometimes  it  seems  that  there  ^rmance  hold  the  promise  of  in  preparing  this  report.  One  the  independent  suppliers  mdi-  has  the  cooperation  ot  the  origi- 

will  be  no  end  to  the  new  f"reased  dyings  without  sacri-  corporation  reported  savings  of  cates  that  these  tests  have  turned  nai  manufacturer.  Such  leasing 

peripherals  becoming  available.  f.  .  performance  or  reliability.  5129,000  on  tape  drive  rental  out  well.  This  is  not  surprising  companies  account  for  mos  of 

The  computer  peripheral  mar-  *  o,villl_.  costs  s,nce  some  f  the  e9u‘Pm'nt  the  sales  of  the  independent 

ke.  has  expanded  to  embrace  Federal  Study  Show,  Savings  ^  (o  n  drjves  bu,  makers  ha™b«"'"  .“^now  ',enpheral  makers’  according  *° 

not  only  those  devices  that  A  recent  report  by  the  federal  figures  shown  in  the  report  in-  g™  *!  ’.**  '”J' industry  experts, 

mainframe  manufacturers  do  not  Government  Accounting  Office  dicaled  thai  savings  of  $1,280  beginning  to  sell  to  users  as  wen  Been  Around  a  While 

.11.  but  also  similar  devices  that  (GAO)  shows  that  savings  in  month  on  rentals  and  aVTr,^r  who^oes  he  indenen  Been  Around  a  While 

offer  better  price/performance  rental  costs  alone  can  be  con-  $|  1 3,000  on  purchase  were  rea-  tne  user  wno  goes  me  inuepen  The  principal  manufacturers  ot 
ratios  than  original  equipment,  siderable.  sonable  for  an  installation  of  dent  route  then,  may  be  getting  computers  have  frequently  used 

Almost  anything  you  can  con-  It  reveals,  for  example,  that  the  four  (  drjves  and  two  disk  an  identical  piece  of  equipment,  products  from  other  indepen- 

nect  to  a  mainframe,  including  use  of  plug-to-plug  compatible  drjves  made  on  the  same  assembly  line.  dent  manufacturers.  This  was 

memories,  can  be  had  from  one  equipment  can  save  up  to  User  Cautious  the  only  deference  is  the  name-  done  when  ,he  development 

or  another  independent  supplier.  5250/month  per  tape  drive  and  Ivinas  are  so  significant  pa!e’  “V*-6  responsl  ly’  costs  for  a  particular  device 

Why  this  expansion?  To  save  up  to  5140/monlh  per  disk  "?Lvone  «Tne  to  the  a"  '  would  have  been  'oo  hi?  “ 

money,  among  other  reasons.  drive. _  why  hasn  t  everyone  gone  to  me  Cornucopia  when  the  expected  demand  was 


y  If.  no  dream.  Our  incredibly  low  price  is  absolutely  for  real. 
How?  Simple.  No  blue  sky  over-engineering,  no  idle  parts  sitting 

_ r<nd  costing  —  till  user  requirements  catch  up.  This  keyboard 

•  display  terminal  is  a  completely  self-contained,  stand  alone  unit: 
with  keyboard,  video  presentation,  control  and  refresh  elec¬ 
tronics.  data  phone  interface,  and  power  supply.  Just  plug  In  and 
you’re  on  line.  It’s  available  for  immediate  delivery.  For  further 
details,  write  for  our  free  brochure  or  call  collect. 


Infuton 

INFOTON  INCORPORATED 

SECOND  AVENUE.  BURLINGTON.  MASSACHUSETTS  01803  (617)  272-8880 


Cornucopia 

The  independently  manufac¬ 
tured  equipment  available  now 
includes  virtually  every  type  of 
peripheral  sold  by  systems  man¬ 
ufacturers.  as  well  as  some  that 
are  not.  The  list  includes  such 
items  as  card-readers,  card- 
punches,  printers,  magnetic  tape 
units,  magnetic  disk  units,  au¬ 
dio-response  systems,  and  many 


when  the  expected  demand  was 
too  low  to  justify  the  mamifac- 

ln  certain  cases,  outside  manu¬ 
facturers  were  chosen  because 
they  already  had  a  product.  It 
was  needed  to  fill  a  gap  in  the 
peripheral  line  for  a  major  manu¬ 
facturer.  and  speed  of  delivery 

The  computer  manufacturers, 
particularly  IBM.  have  acted  as 


Because  this  list  is  So  varied,  suppliers  to  their  competitors, 
and  represents  so  many  different  One  manufacturer's  salesmen 
types  of-  application-oriented  might  have  praised  their  own 
equipment,  it  ijs  possible  for  products  at  the  expense  of  the 
users  to  tailor  computer  systems  corresponding  product  from  the 
to  nearly  any  use.  manufacturer  who  actually  was 

building  both  devices.  The  only 
Third  Party  Leasing  diffcrcnces  were  in  the  name- 

A  new  type  of  service,  third  plates  glued  on  the  machine,  and 

Users  Identify  Weaknesses 
In  MICR  Design,  Features 

using  both  '  MICR  and  optical 
By  Frank  Piasta  reading  methods. 

CW  Staff  Writer  The  endorsing  mechanism, 

Magnetic  Ink  Character  Recog-  whjch  prin|S  a  bank’s  ’stamp 
nition  (MICR)  readers  are  avail-  on  the  back  of  each  check,  came 
able  only  through  mainframe  in  for  jts  share  of  criticism.  All 
manufacturers!  and  users  are  too  frequently  they  don’t  print 
looking  for  more  equipment.  CW  evehly  or  the  imprint  is  illegible, 
gave  MICR  users  a  chance  to  Users  had  no  remedy  for  this, 
suggest  features  that  should  be  but  hoped  something  could  be 


Magnetic  Ink  Character  Recog¬ 
nition  (MICR)  readers  are  avail¬ 
able  only  through  mainframe 
manufacturers!  and  users  are  . 
looking  for  more  equipment.  CW 
gave  MICR  users  a  chance  to 
suggest  features  that  should  be 
included  on  such  new  machines. 

Judging  by  the  response  to 
CW’s  questions,  transport  mech¬ 
anisms  need  the  most  modifica¬ 
tion.  Mechanical  transports  are 
subject  to  jams,  especially  at  the 
read  station. 

One  solution  was  a  vacuum 
feed  to  improve  accessibility,  re¬ 
liability,  and  transport  through¬ 
put.  A  vacuum  transport  would 
also  need  less  maintenance  than 
the.  common  mechanical  feed, 
users  thought. 

There  were  requests  for  an 
improved  input  pickup..  Many 
users  thought  this  could  also  be 
accomplished  by  a  vacuum 
mechanism  to  take  each  docu¬ 
ment  from  the  input  feed,  rather 
than  the  normal  mechanical  de¬ 
vice,  which  is  prone  to  slippage. 

Maintenance  was  a  sore  point 
with  most  users.  They  felt  the 
readers  were  too  sensitive  to 
dust  and  dirt,  and  far  too  often 
thrown  out  of  alignment  by 
paper  clips,  staples,  rubber 
bands,  and  so  on.  Photoelectric 
readers  seem  to  be  particularly 
vulnerable  to  dust. 

Users  said  they  were  willing  to 
pay  for  the  increased  reliability 
of  a  dual  recognition  system. 


One  suggestion  was  for  a  new 
transport  mechanism  that  would 
immediately  re-read  a  misread 
document  rather  than  sorting  it 
‘into  a  reject  pocket.  Though  a 
whole  new  design  would  be  ex¬ 
pensive;  users  say  that  a  docu¬ 
ment  can  frequently  be  read  on 
a  second  pass. 

Several  users  complained  that 
there  was  too  much  wired  logic 
built  into  the  leaders.  The  con¬ 
sensus  was  that  they  would  pre¬ 
fer  the  flexibility  of  software 
control  even  at  higher  cost. 

The  multicolumn  select  feature 
is  currently  offered  at  extra  cost 
on  some  units.  This  should  be 
standard  on  all  models,  accord¬ 
ing  to  users  who  believe  it  to  be 
essential  to  the  operation  of  the 
readers. 

One  DP  manager  evidently  has 
operators  with  tired  feet,  be¬ 
cause  he  would  like  to  sec  stor¬ 
age  racks  above  the  reader  so 
that  the  operators  would  not 
have  to  walk  as  far  as  they  do 
now.  As  it  happens,  several  firms 
currently  manufacture  aich 
racks. 

And  one  request  was  univer¬ 
sal  -  lower  prices. 
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$24745  $18)300 


If  you  choose  the  machine  on  the  right  you  can  get  33% 
faster  average  access  time,  less  maintenance,  faster  start  and 
stop  time,  and  greater  operating  convenience.  That  other 
machine  begins  to  look  pretty  expensive. 

The  MAI  disk  drive  is  faster  because  it  converts  electrical 
energy  into  linear  motion.  Electrical  energy  can  be  manipulated 
faster  than  hydraulic  energy,  giving  you  quicker  access  to 
stored  information. 

Lacking  gears,  hydraulics,  printed  circuit  motors,  fluid 
connections,  and  other  complicated  mechanical  systems,  the 
MAI  disk  drive  has  fewer  parts.  Which  makes  the  load-unload 
concept  simpler.  It  requires  no  torsion  bars  or  fluid  pressure 
because  the  loading  force  is  supplied  by  a  simple  spring. 

A  new  air  circulation  system  equalizes  the  disk  drive  and 
disk  pack  operating  temperature,  which  in  turn  reduces  start 
time  as  much  as  25%. 

The  2301  unit  is.braked  electrodynamically.  It  takes  10 


seconds  to  stop  at  rfiost.  The  IBM  coasts  to  a  stop  in 
20  to  60  seconds. 

Whether  you’re  buying  or  renting,  it  doesn’t  make  much 
sense  to  pay  more  for  a  lesser  machine. 


□  I  would  like  more  information  about  the  MAI  2301  Model  I  Disk  Drive. 

□  I  would  like  a  salesman  to  call  me  for  an  appointment. 


MAI: 
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User  Environment  Changing 

As  Companies  Cut  DP  Budgets,  Users  Look  for  Savings 


Rising  costs  and  more  sophis¬ 
ticated  users  are  the  main  rea¬ 
sons  for  the  spectacular  increase 
predicted  in  user  acceptance  of 
independent  peripherals. 

The  actions  of  the  federal  gov¬ 
ernment  in  fighting  to  establish 
standards  for  the  industry  and  in 
calling  the  attention  of  its  agen¬ 
cies  to  the  advantages  of  using 
independent  suppliers  have  in¬ 
fluenced  users  towards  indepen¬ 
dent  peripherals. 

Rising  costs  have  forced  the  DP 
manager  to  cut  comers  when  he 


S Introducing ... 


The  rising  cost  of  personnel, 

the  equipment  costs,  has  forced 
a  reappraisal  of  equipment  bud¬ 
gets  _  h 

at  our  operation  and  say  ‘What 
are  we  getting  for  our  mon¬ 
ey?  .  .  .  How  can  we  get  a  better 
cost/performance  ratio?”  said  a 
direetpr  of  one  large  DP  center. 

With  growing  awareness  on  the 
part  of  the  installation  manager. 


his  equipment.  The  rapid  expan¬ 
sion  of  product  lines  throughout 
most  of  the  peripherals  industry 
will  also  increase  user  interest 
and  confidence. 

•‘This  equipment  will  be  neces¬ 
sary,"  according  to  J.G.  Fitz- 
gibbons,  vice-president  of  mar¬ 
keting,  Memorex  Corp.,  “to  take 
advantage  of  the  expected  six¬ 
fold  increase  in  price/per¬ 
formance  that  will  be  offered  by 
the  next  generation  of  com- 

|  he  says,  new  applications  will  be 


It  indicates  that  the  direction 
the  industry  will  take  is  toward 
the  development  of  subsystems 
and  away  from  the  stand-alone, 
dedicated  device. 

Fitzgibbons  says  that  the  sub¬ 
system  concept,  by  making  use 


The  actions  of  the  federal  gov-, 
ernment  in  motivating  industry 
standards  will  be  a  key  factor  in 
the  growth  of  the  independent 


Increased  service  facilities  \ 
throughout  the.  industry  wdl  ' 

installed  equipment. 

R.L.  Slover,  marketing  mana¬ 
ger  for  Ampex'Corp.,  says,  "The 
key  to  the  market-place  is  ser¬ 
vice.  In  line  with  this,-  Ampex 
will  not  over-extend  its  service 
facilities  by  just  selling  willy- 
nilly  in  any  city  in  any  quanti¬ 
ty. 

“We  have  planned  a  city-by¬ 
city  penetration,  and  we  open 
up  an  additional  city  every 
quarter,  but  only  as  fast  as  we 

personnel,"  he  says. 

"We  feel  that  this  is  a  long¬ 
term  market,"  he  continued, 
“not  something  that  will  disap- 

be  in  it  ten  years  from  now.  The 
way  to  do  that  is  to  build  a 
reputation  for  supporting  the 
products  that  we  deliver." 

Potter  Instrument  Co,,  accord¬ 
ing  to  William  Sharp,  vice-presi¬ 
dent  of  marketing,  expects  1970 
to  show  an  increase  in  the  trend 
toward  the  use  of  third-party 
peripherals. 

“This  swing,”  he  continues, 
“will  accelerate  as  more  and 
more  DP  managers  recognize 


that  they  offer  a  path  toward 
improved  cost/performanoe  for 
their  systems. 

“The  expansion  of  the  product 
lines  of  computer  manufacturers 
will  bring  about  an  increase  in 
the  application  of  independent 
peripherals;  they  allow  the  sys¬ 
tem  manufacturer  to  provide  his 
customers  with  all  of  the  vari¬ 
eties  of  devices  required  by  their 
customers,” .  Sharp  commented. 


exponential,"  according  to  a 
spokesman  for  one  of  the  newer 
companies  in  .  the  ,kev.-to-disk 
area.  As  an  example,  he  tiled  the 
recent  growth  in  firms  offering 
key-entry  equipment. 

However,  one  industry  figure 


largest  firms  in  the  peripherals 
industry,  he  feels  that  there  will 
certainly  be  growth,  but  not  as 
dramatic  as  some  people  are 

He  expresses  a  strong  belief  in 
the  expansion  of  keyboard  de¬ 
vices  and  feels  that  this  segment 
the  industry  will  experience  a 
much  more  rapid  growth  than 
the' rest  of  the  industry. 


GRAPHIC  CONVERSION  TERMINAL 

eMoW. . .  for  the  first  time,  convert 

graphic  hard  copy  data  into  . . . 
digital  signals 
analog  signals 

V  directly  from  the  hard  copy 

V  in  less  than  1  minute 

V  fully  automatic 

V and  at  less  cost  than  ever  before! 

Completely  digitize  graphs,  maps,  charts,  drawings, 
sketches  and  other  graphic  information  for  storage  on 
magnetic  tape  or  discs,  further  processing  by  computer 
techniques,  process  control,  remote  presentation,  and 
later  recall  as  required. 

•  Complex  curves  can  be  digitized  and  analyzed  for  least 
square  fit,  cross  and  auto  correlation,  peak  detection, 
spectrum  stripping,  convolution  and  deconvolution,  cal¬ 
culation  of  sigma  limits,  digital  filtering  and  Fourier 
transforms. 

•  Drawings  and  sketches  can  be  digitized  and  stored  on 

magnetic  tape  reducing  problems  associated  with  stor¬ 
age  of  large  numbers  of  documents. 

•  Graphs,  charts  and  curves  can  be  rescaled  in  both  the 
X  and  Y  directions. 

•  Conversion  of  graphic  data  for  complex  process  control 

or  input  to  numerically  controlled  machines. 

•  Local  and  remote  display  of  graphic  data,  including  sig¬ 
natures,  curves,  graphs  and  drawings. 

If  fast,  inexpensive  conversion  of  graphic  data  is  of  inter¬ 
est  to  you . call  or  write  us  today . 

VISICON,  INC. 

P.O.  BOX  1008 

STATE  COLLEGE,  PA.  (16801) 

Phont:  (814)  237-6521 


Reports  Show  Dual  Maintenance 
Presents  No  Problem  for  I/P  User 


One  possible  trouble  spot  for  a 
user  of  independent  peripheral 
equipment  is  dual  maintenance, 
having  field  engineers  of  two  or 
more  companies  servicing  a 
mixed  system.  A  malfunction  in 
one  piece  of  equipment  in  a 
complex  system  can  degrade  the 
performance -of  other  parts  of 
the  system,  so  cooperation  be¬ 
tween  maintenance  personnel  is 


source  of  problems,  and  that 
maintenance  teams  of  different 
companies  do  work  together 
smoothly,  in  general. 

Some  users -reported,  though, 
that  it  took  customer  pressure 
.  on  mainframe  manufacturers  to 
eliminate  friction  between  ser- 
r  vicemen. 

The  IBM  Philosophy 
.  The  comments  of  one  DP  man¬ 
ager  at  an  installation  with  IBM 
equipment  illustrate  the  consen¬ 
sus.  He  said  that  the  IBM  cus- 
tomer  engineers  did  not  go  out 
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of  their  way  to  help  other  main¬ 
tenance  teams,  but  if  they  were 
asked  for  assistance  by  either  the 
user  or  another  service  group, 
they  worked  diligently  to  diag¬ 
nose  and  correct  problems. 

Another  user  fear  is  the  deteri¬ 
oration  of  relations  with  the 
CPU  builder.  Users  have  become 
accustomed  to  what  they  believe 
is  a  high  level  of  customer  train¬ 
ing,  high  quality  systems  sup¬ 
port,  and  good  responsiveness  to 
software  problems. 

So  far,  at  least,  this  hasn’t 
changed.  Mainframe  makers 
haven’t  been  overjoyed  at  the 
attachment  of  foreign  equip¬ 
ment  to  their  machines,  but  they 
have  maintained  a  good  degree 
of  cooperation.  One  peripheral 
maker  reported  he  was  having 
trouble  getting  connecting  cable 
from  IBM  on  time,  but  when  he 
asked  his  customer  to  order  the 
cable,  the  problem  cleared  up. 

Good  Cooperation  ■ 

In  one  installation  where  MAI 
equipment  was  attached  to  a 
System/360,  the  IBM  engineers 

360  INTERFACE 
PROBLEMS? 

The  Capital  CAM/360-2  Channel 
Access  Module  simplifies  the  task 
Of  attaching  any  8-  or  HFbit 
parallel  device  to  any  channel  of 
any  360.  models  30  to  195. 


CAPITAL  COMPUTER 
CORPORATION 
18  Mack  Oil  Dayton.  O.  45403 
1513)  2636622 


cooperated  with  the  peripheral 
makeTs'  personnel  on  inter¬ 
facing.  This  cooperation  solved 
the  hardware  difficulties  that 
had  plagued  the  system,  the  user 

This  same  customer  said  that 
IBM  had  tried  to  dissuade  him 
from  instaUing  plug-to-plug  com¬ 
patible  equipment. 

IBM  is  reported  to  have  raised 
questions  about  the  ability  of 
other  suppliers’  field  engineers 
to  understand  the  System/360 
CPU,  among  other  things. 

Once  the  equipment  was  in¬ 
stalled.  though,  the  IBM  custom¬ 
er  engineers  cooperated  closely 
with  the  MAI  people.  The  user 
said  that  the  IBM  engineers  did 
not  go  out  of  their  way  to  help 
without  specific  request.  If 
asked  for  help,  IBM  people  do 
run  diagnostic  tests  and  help 
defiiie  causes  of  problems. 

Regular  Meetings 
Another  user  said  he  felt  that 
IBM  had  been  making  “an  extra 
effort”  to  resolve  service  prob¬ 
lems.  The  IBM  customer  engi¬ 
neer  at  his  installation  meets 
regularly  with  the  Telex  engineer 
to  review  operations  and  for 
preventive  diagnosis.  These  ses¬ 
sions  include  reviews  of  the 
Telex  equipment.. 

A  third  user  reported  a  slight 
decrease  in  IBM  sales  and  educa¬ 
tion  service,  though  he  believes 
this  is  only  temporary.  He  also 
said  that  it  is  unlikely  that  IBM 
service  personnel  would  stop  co¬ 
operating  with  other  engineers. 
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IBM  Loses  Its  Monopoly  on  New  Ideas  and  Machines 


There  is  no  doubt  that  the 
independent  peripheral  equip¬ 
ment  suppliers  have  made  a  sub¬ 
stantial  impact  during  the  past 
year.  Few  companies  have  been 
involved  yet,  though  many  com¬ 
panies  are  now  active  in  the 


One  reason  some  companies 
may  suffer  is  the  lack  of  ade¬ 
quate  financing  and  maintenance 
capability,  even  with  excellent 
products. 


the  360  and  most  recently,  the 
System/3. 

In  the  past  few  years,  however, 
other  companies  such  as  RCA, 
Speny  Rand,  CDC,  Burroughs, 
and  Honeywell  have  penetrated 
this  IBM-created  market  very  ef¬ 
fectively.  Although  IBM  retains 
better  than  70%  of  the  total 
computer  market,  the  remaining 
30%  is  still  enormous,  and  leaves 
room  for  many  different  com¬ 
panies  with  many  different  prod- 


t  for 


At  one  time  IBM  seemed  lo 
have  a  monopoly  on  “something 
new”  in  this  industry.  It  was 

a  new  design,  a  faster  device,  or 
a  complete  new  system  such 


This  is  really 
the  independent  peripheral  man¬ 
ufacturer.  It  is  even  larger  than 
that  30%  would  indicate,  as 
more  and  more  IBM  customers 
begin  to  sample  outside-manu¬ 
factured  equipment. 

Why  IBM's  Prices  Are  High 

been  credited 


having  a  high  price  lag  on 
much  of  its-  equipment.  This 
stems  front  the  time,  years  ago, 
when  IBM  had  no  competition. 
Over  the  years,  IBM  has  built  a 
powerful  and  high-quality  mar¬ 
keting  and  sales  force.  With  this 
sales  force,  it  has  been  able  to 
increase  its  market  while  still 
maintaining  high  prices. 

As  long  as  IBM  can  continue  to 
sell  at  these  prices,  and  it  is, 
there  is  simply  no  reason  for  it 
to  change  them. 

With  more  and  more  vigorous 
competition,  however,  this  could 
be  changed.  Independent  com¬ 
panies  have  built  marketing  and 
sales  organizations  that  can  com¬ 
pete  with  IBM,  and  sell  their 
equipment  for  much  less  money. 

Product  Range  Still  Limited 

The  range  of  plug-to-plug  com¬ 


patible  products  is  still  rather 
limited.  Tapes  and  disks  are  the 
only  units  installed  in  any  quan¬ 
tities,  at  present,  but  others  are 
being  developed. 

Other  types  of  compatible 
equipment  have  been  an¬ 
nounced,  but  most  are  still  to  be 


The  next  few  years  will  show 
great  improvements  in  the  list  of 
independent  peripherals  avail¬ 
able  to  users.  The  biggest  keys  to 
this  will  be  adequate  financing 
to  support  good  service,  and  the 
development  of  stronger  sales 
forces.  Third-party  maintenance 
offers  one  chance  for  under¬ 
financed  companies  to  service 
their  equipment  better. 

With  such  a  potentially  large 
market,  many  companies  are  get¬ 
ting  into  the  act,  and  the  compe- 
.tition  is  going  to  be  very  stiff. 


DATUM  DELIVERS  AGADir 
MAGNETIC  TAPE  FOR  YOUR 
HEWLETT-PACKARD  COMPUTER 


IN  THIRTY  DAYS  FOR  $11,500. 


5091-HP  Magnetic  Tape 
emavas  designed  especially  for  your 
Hewlett-Packard  computer.  It  includes  a 
'  controller  and  up;to  four  PEC 
e-channel  800  BPI  tape  recorders.  It's 
complete  with  interconnecting  cables, 
connectors,  and  computer  interface  cards 
tat  plug  into  two  adjacent  I/O  slots  in 
te  HP  computer. 

he  system  uses  an  IBM-compatible 
ine-channel  format  and  includes 
>ad-after-write  parity  check,  generates 
VRC,  LRC,  and  CRC;  checks  VRC  and  LRC; 

I  is  compatible  with  Hewlett-Packard 
magnetic  tape  software. 

Included  in  the  software  are  input/output 
subroutines,  a  comprehensive  diagnostic 
tine,  and  a  maintenance  routine 


11-HP  system  for  your  Hewlett-Packard 
computer  or  any  of  the  computers  listed 
below,  write  or  phone  today. 


ratum  inc. 


This  competiti 
thing  for  users  -  it  will  probably 
force  prices  down  and  improve 
general  support. 

Why.Better  Products? 

What  does  this  offer  the  user? 
The  independent  peripheral 
manufacturer  can  design  and 
build  equipment  at  less  cost  than 
a  larger  company.  Overhead  is 
less,  and  trained  personnel  are 
more  available. 

Users  do  not  come  in  any 
particular  pattern.  They  repre¬ 
sent  a  cross-section  from  every 
type  of  industry  and  the  govern¬ 
ment.  They  do  tend,  to  date,  to 
be  larger  installations.  This  is 
important,  because  it  seems  that 
these  users  are  looking  for  the 
best  deal  they  can  find.  It  also 
shows  that  they  are  less  con¬ 
cerned  with  doing  business  only 
i  one  manufacturer. 

Money  Is  the  Motive 
j st  users  are  motivated  by 

_ financial  advantages  and  the 

high  performance  level  of  inde¬ 
pendently  manufactured  equip: 


IBM.  CDC,  and  the  others  have 
no  monopoly  on  good  design  or 
good  service.  If  a  customer  feels 
that  he  is  being  offered  a  good' 
quality  product,  and  that  he  can 
save  money  in  the  process,  he 
will  make  the  change. 


Luther  A .  Schwalm  is  president 
and  chief  executive  officer  of 
Management  Assistance  Inc. 


These  key-to-tape  machines  do  the  same  thing.  But  experts 
say  the  one  that  costs  less  does  it  . better. 


The  MAI  Data  Transcriber  has  been  designed  for  maximum 
reliability  and  ease  of  operation.  For  example,  its  trge  * 
character  display  system  simplifies  verification  by  eliminating 
the  need  to  mentally  translate  code  into  characters. 

The  tape  (IBM  compatible)  loads  automatically.  Because  the 
tape  is  contained  in  a  cartridge,  hand  threading  is  eliminated. 
This  increases  operator  efficiency  and  prolongs  the  life  of 
the  tape. 

Tape  movement  is  controlled  by  vacuum  on  dual  capstan 
drives.  Tape  is  transported  in  the  same  way  as  in 
third-generation  tape  drives. 

The  keyboard  is  similar  to  an  029  Keypunch,  which  eliminates 
unnecessary  retraining  when  converting  from  card  preparation. 
The  display  console  and  tape  cartridge  are  set  at  normal  eye 


level  and  all  switches  are  within  easy  access  of  the  operator. 

Whether  you're  renting  or  buying,  for  the  highest  quality 
sometimes  you  should  pay  less. 


□  I  would  like  more  information  about  the  MAI  100  Data  Transcriber 
Model  2 

□  I  would  like  a  salesman  to  call  me  for  an  appointment. 

Company - ; - - - , — 

Address _ _ _ _ 

City - - State - Zip - 


(. 


Card  Equipment  Breaks  Independent-Peripheral  Ice 


By  Peter  L.  Briggs  unit.  Thi 

cw  supplement  Editor  broken  tl 

IBM  had  a  complete  throttle-  years, 
hold  on  cardioriented  equipment  Within  f 


unit  seems  to  have  card-oriented  business;  the  cus-  hundreds  of  devices  now  avail-  Modern  technology  makes  tre- 

ice  after  nearly  40  tomers  are  much  smaller  compa-  able  to  handle  cards  cheaply.  mendous  power  avaUable  cheap- 

nies  with  less  money  to  spend  Perhaps  Univac  will  decide  to  ly  and  in  very  small  packages, 

re  years  nearly  a  hun-  and  less  complex  needs.  take  another  try  at  the  unit-rec-  Minicomputers,  now  a  major  ele- 


ufactured  the  card-producing 
equipment.  Under  a  consent  de¬ 
cree  in  1948,  IBM  agreed  to 
license  its  patents  to  other  com- 

This  made  little  or  no  differ¬ 
ence  for  several  more  years,  for 
almost  everyone  who  was  using 
punched-card  equipment  was  al¬ 
ready  an  IBM  customer. 

Univac  and  other  companies  at 
the  time  made  some  small  in¬ 
roads  into  IBM’s  market,  but 
they  were  insignificant. 

Key-to-f  ape  Broke  the  Ice 

Then  a  company  called  Mo¬ 
hawk  developed  a  key-to-tape 


tape  and  key-to-disk  devices  and 
later,  data  entry  equipment  in 

Now  over  30  companies  manu¬ 
facture  keypunches  in  quantity, 
and  dozens  are  making  other 
unit-record  entry  devices.  There 
seems  to  be  a  modern-day  renais¬ 
sance  in  card-oriented  comput- 


User  Relations  With  Manufacturers  Don't 
Suffer  With  Independent  Peripherals 


By  Frank  Piasta  With  very  few  exceptions,  users  initial  Perjod  h°f  adaPtin*  *** 

The  DPC  manager^who  obtains  vided  by  the  independents  to  be  trying  experience.  Many  prob¬ 
es  peripherals  from  an  indepen-  the  result  of  a  diligent  effort  on  lems  were  encountered  and  solv¬ 
ent  source  can  probably  de-  the  part  of  the  supplier  to  pro-  ed  some  of  them  through  field 

iend  on  a  level  of  maintenance  vide  a  high  level  of  service.  engineering  modifications,  some 

t  least  equal  to  that  provided  Users  said  superior  design  in  through  outright  equipment  re- 
t  hese  replacement  peripherals  placement. 

appeared  responsible  for  much  Some  users  said  they  felt  that 
of  the  high  reliability  observed,  as  soon  as  one  trouble  was  solv- 


System/3  Sets  Trend  deni  source  can  probably  de-  th« 

IBM  even  has  admitted  this  by  pend  on  a  level  of  maintenance  vid 

the  introduction  of  the  Sys-  at  least  equal  to  that  provided  L 

tem/3,  a  card-oriented  computer  by  the  mainframe  supplier.  th 

for  the  1970s.  This  was  the  result  of  several  api 

The  System/3  does  indicate  studies  published  recently  and  of 

one  particular  aspect  of  the  new  tested  by  CW's  own  Survey. _ k 


-g  CONSOLE  te. 
OPERATOR  ®Ss 

<«■* 

r  Console  Op  <?-£x 

1W 


mm 

KATE  AGENCIES 


our  answer  to  your  console  operator  want  ads. 


We  know  you  don't  enjoy  blowing  your  budget-on 
want  ads.  Especially  when  you  end  up  with  under¬ 
trained,  over-paid  "gypsies".  Most  of  whom  wlfl 
leave  before  a  year  is  up. 

Or,  if  you’re  recruiting  for  in-house  training,  it  could 
cost  you  even  more.  Especially  when  you  add  the 
costs  of  screening,  salaries,  course  development, 
course  materials,  overhead  and  overtime.  And,  ex¬ 
pensive  computer  time. 

We’re  not  rubbing  it  in.  We’re  rubbing  it  out.  With 
the  eduputer  Capability  Package.  Which  produces 
professionally  trained  IBM  System  360  /  Model  30 
Console  Operators.  With  "hands-on"  console  (simu¬ 
lator)  experience.  With  professionally  developed  co¬ 
ordinated  audio-visual  material.  Which  can  be  used 
to  train  dozens  or  hundreds.  Anywhere.  Without  re¬ 
quiring  a  computer. 

Call  us  for  a  demonstration  "interview".  The  money 
you'll  savecould  payformore  programmer  want  ads. 


_i5brogramming 
[f&  corp<x!§on 

EDUCATIONAL  PROOUCTS  DIVISION 
90  PARK  AVENUE.  NEW  YORK.  N.V.  10018  (212 


ed,  another  cropped  up.  After 
their  adjustment  period,  how¬ 
ever,  operations  improved 
enough  for  the  user  to  accept 
the  equipment.  It  began  to  per¬ 
form  reliably  -  at  (east  on  a  . 
level  with  the  mainframe 
maker’s  product,  most  users  rer 

The  large  user  is  definitely  in  a 
better  position,  as  far  as  main¬ 
tenance  is  concerned.  If  his  in¬ 
stallation  is  large  enough  the 
peripheral  manufacturer  may  as¬ 
sign  a  resident  field  engineer. 

According  to  estimates,  this 
requires  at  least  15  devices  in-  ■ 
stalled,  although  some  installa- 

ponents  have  been  able  to  obtain 

Reports  show  the  small  user  is 
not  seriously  hampered.  Users 
said  the  amount  of  preventative 
maintenance  required  for  the 

they  had  come  to  expect  from 
the  mainframe  manufacturers’ 
equipment.  In  addition,  when 

frequently  repaired  more  quick¬ 
ly.  Users  credit  this  improve¬ 
ment  to  the  apparently  simpler 
design  of  the  components. 

Service  was  markedly  superior 

manufacturers  of  independent 
peripherals  have  concentrated  bn 

outlying  areas  "tight  have  to 
can  be  expanded. 

Third-Party  Maintenance 
Third-party  maintenance  could 
he  a  solution  to  some  of  the 
service  problems.  Third-party 

port  by  a  firm  other  than  the 
equipment  manufacturers.  RCA 
Service  Co.  is  currently  servicing 
“mixed"  installations  of  IBM 
central  processors  with  periph¬ 
erals  supplied  by  a  variety  of 
manufacturers.  Users  report  this 
arrangement  seems  to  work 
quite  well. 

Under  a  new  type  of  third- 
party  operation  -  facilities  man¬ 
agement  -  the  management  firm 
takes  responsibility  for  co¬ 
ordinating  maintenance  on  the 
various  manufacturers'  equip¬ 
ment.  There  is  little  experience 
with  the  long-term  success  of 
this  method,  but  facilities  man¬ 
agement  firms  arc  actively  de¬ 
veloping  the  independent  periph¬ 
eral  companies. 


$15,050 

According  to  some  Greater  Law,  a  machine  that  costs  twice 
as  much  as  another  machine  should  be  twice  as  valuable. 
Greater  Laws  need  not  apply;  the  less  expensive  machine  is 
the  better  one. 

Here’s  why.  In  clarity  the  stand-alone  ATC  2265  is  at  least  the 
equal  of  the  other  machine,  and  if  you  ordered  one  today  you'd 
get  it  in  90  days. 

Beyond  that,  for  a  non-destructive  cursor  and  line  addressing 
you  have  to  pay  extra  if  you  opt  for  the  big  name.  We  include 
them  for  nothing. 

The  ATC  comes  with  four  program  controls  the  other  does  not: 
character  addressing,  formatting  ability,  protect  mode  and 
automatic  tab  erase. 

The  ATC  has  three  operator  controls  the  other  does  not:  insert 
key,  delete  key  and  typewriter-like  variable  tab  key. 

In  addition  ATC  offers  a  larger  capacity  model,  the  ATC  2266 
with  1920  characters.  Optional  features  or)  either  model  are 
lower  case,  limited  graphics,  and  hard  copy. 


$8,250 

Manufactured  by  Atlantic  Technology  Corporation,  the 
ATC  2265  is  fully  compatible  with  the  IBM  360.  The  only  thing 
that  isn’t  compatible  is  the  price. 
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New  Devices  from  Independents 


Computer  Output  Microfilm  Shows  Creative  I/P  Trends 


clusively  the  product  of  indepen-  The  other  n 
'  ss  only  n 


speed  while  applications  where  v 
plays,  polar  plots,  a 


1600 


hmque  pro- 
rofilm  as  output, 
particularly  valu- 


dent  manufat 

puter  output  microfilm  (COM)  These 

printer.  The  device  puts  com-  able  wnen  mere  is  a  large  ™ 
puter  output  either  directly  onto  of  rarely  referenced  output, 
microfilm  or  simultaneously  The  main  problem  with  it 
prints  hardcopy  with  an  electron  film  output  comes  when  a 


•  operate  at  speeds 
page/min  where  impai 
only  run 


i  is  the  only  practical  solu- 
I  in  common  use.  Video  tape 
been  used  experimentally. 


se  of  COM 
output  of  CRT  displays.  These 


Another  type  of  devil 
3M  Electron  Beam  R 
priced  at  $105,000. 

Through  the  use  ol 
cessing  techniques, 
some  of  the  highest  throughput 
rate's  currently  available.  Com¬ 
bining  an  extremely  fast  frame 
advance  with  a  technique  which 
eliminates  the  CRT  completely. 


fast  and  versatile,  t 
support  has  editing  capabilities, 
including  tabbing  and  spacing. 
Mainframe  Companies  Involved 
What  might  be  the  precursor  of 
things  to  come  was  revealed 
when  IBM's  Federal  Systems  Di¬ 
vision  demonstrated  an  IBM 
4481  Film  Reader  Recorder. 
This  device,  using  35  mm  film, 
not  only  produces  images,  it  can 

o  direct  light  through  a 
d  ftaThe'beam  can  be 


points,  a  4,096  by  4,096  matrix, 
special  pro-  Compatible  with  Models  30,  40, 
l  achieves  44,  and  50  of  the  360  series,  it  is 
d  at  $250,000. 
h  th*e  exception  of  the  IBM 


capable  of  producing  for  output, 
from  1 20  to  900  page/min.  Sor 

The  time  for  vector  plotting is 
equally  impressive  at  ISOpsec/  Industrie! 

in.-  The  CRT  is  bypassed  by  tor  . 

having  the  image  fall  directly  on  ~r' 


1  at  $110,000,  the 
unit  has  an  internal  processor. 
Capable  of  using  a 


information  have  bee 
customers  for  COM  devices,  t  ne 
aircraft  and  automobile  indus¬ 
tries,  with  their  extensive  parts 
catalogs,  have  been  large-scale 
users.  The  stock  brokerage 
houses  have  used  COM  Iq  relieve 


The  KM/36  is  a 

hardware/firmware/software  N 
front-end/preprocessor  system 
that  interfaces 
any  type/mix  of  terminals 
to  S/360  applications  programs 


through: 


Now  for  the  first  time,  on  line 
processing  through  a  time-shared 
computer  is  possible.  The  LP-1000, 
Local  Processor,  provides  direct 
interconnection  between  a  time- 
shared  computer  and  your  own  test 
equipment. 

Instruments  such  as  programmable 
power  supplies,  voltage  tunable 
oscillators,  sweepers,  oscilloscopes, 
digital  volt  meters,  x-y  plotters,  etc. 
can  now  be  controlled  directly,  pro¬ 
viding  on  line  real  time  computa¬ 
tions  by  a  remote  central  processor 
through  the  LP-1000.  Option  cards 
are  available  to  provide  up  to  eight 


full  digital  channels,  sixteen  con-  I 
trolled  multiplexed  analog  inputs 
per  channel  or  inputs  for  any  num-  1 
ber  of  serialized  data  test  points. 
Other  standard  options  include  I 
D/A,  A/D  converters,  multiplexers,  [ 
clock  and  interface  adaptions  to 
couple  with  various  computers. 

We  invite  your  inquiries. 

pacific 
radionics 

581  Dlvtslbn  St.,  Campbell,  Calif.  95008 1  | 
(408)  379-3280 


0S/BTAM 

0S/RJE 

HASP/RJi 

aid 

0S/BSAM 


TERMINAL/COMPUTER  SYSTEMS,  INC. 
41  West  Putnam  Avenue 
Greenwich,  Connecticut  06830 
(203)  661  4370 

a  subsidiary  of  The  John  D.  Kettelle  Corp. 
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Optical  Character  Readers  Still  Made  by  Independents 
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type  or  data  that  the*  early  character  sets,  and  little  flexibili-  ovw are .purely J  d^plays"  the'ch^ac'ter 
_  _ _ _  readers  could  handle.  ty  are  being  replaced  by  apphea-  users  ay  thdyneed  is  a  aaclune  know^  ««*  J  ^  (hen  typeJ 

Optical  character  recognition  'BM  CPC  and  {^bltTighhMlexible  equip-  documents  with  a  high  degree  of  the  alphabetic  or  special  charao 

equipment  has  been  one  of  the  facturers  have  since  gotten  into  price  accuracy.  Many  users  think  that  ter  equivalent. 


equipment  has  been  one  oi  tne  latiureis 
oldest  independently  sold  types  optical  scanning:  R'c«",1y. 
of  peripheral  equipment.  The  announced  and  delivered  tne 
mod  often  heard  about  com-  1287  Alph*"u“riC 
pany  is  probably  Recognition  Reader.  Shortly  before  that,  a 
Equipment  Corp.,  the  main  de-  company  called  Compuscan  of 
veloper  of  pattern  recognition  Leoma,  N.J.,  announced  the 
optical  scanners  and  optical  completion  of  a  scanner  that 
„„eim  would  read  any  font,  and  could 

Originally,  optical  character  be  taught  fonts  it  didn’t  know, 
recognition  was  severely  limited.  The  last  two  years  have  been  a 
Numeric  information,  and  only  time  of  complete  chaos  for  opti- 
then  if  it  ~w*s  in  a  carefully  cal  scanning.  The  traditional  ap- 
selected  format.  Was  the  only  plications,  huge  volume,  limited 


Type  Fonts  Cause  Argument 


_ _ cy.  Many  u — 

the  only  purpose  t. 
ment  is  to  promote  n 


type  f 


ter  equivalent.  The  machine  tl~. . 
stores  the  translation  for  future 
reference. 

This  way,  any  type  foi>t  or 
character  style  in  use  could  be 
read,  easily  satisfying  the  major 


i  been  a  battle  over  - 

Two  major  factions  particular  character  set  and 
exist:  one  proposing  the  modifi-  ufacturer. 
cation  of  the  existing  unreadable  Compuscan  Solution 

(OCR-Ajr  Mte^othe^advocating  a  The  Compuscan  reader  appears  been  based  on  the  — 

character  set  that  matches  hu-  to  offer  this  kind  of  capability,  cept  several  mixed  d°c-urnen 
cnaracier  “**"*.  ^  ^  o  Qne  formats  and  to  interpret  these 

"ure^Thaw  complained  that  the^  of  its  type  around.  The  principle  documenlsrekdily^ 


The  demand  for  software  has 


simple;  when  the  i 


rcennon 

minicomputers. 

No  mini  computer  has  ever  enjoyed  H 


choosing  a  printer. 

Mainly  because  there  have  never 
been  any  appropriate  printers  to 
choose  from. 

On  the  ope  hand,  there  were  little 
typewriter-type  printers  that  were  much 
too  slow  for  high-speed  mini  computers. 

And  on  the  other  hand,  there  were 
big  superspeed  printers  that  were 
designed  for  big  superspeed  computers. 
And  they  were  much  too  expensive  for 
minicomputers. 

Those  were  the  choices. 

And  if  the  mini  computer  didn't  like  it, 
itwas  “Sorry,  pal,  take  it  or  leave  it.” 

Not  much  fun. 

So  if  you're  a  mini  computer,  you’ll 
be  glad  to'  know  there  is  now  a  printer 
that  was  designed  specifically  for  you. 

It’s  not  too  slow.  It’s  not  too 
expensive.  It's  exactly  right. 

So  rejoice,  mini  computers. 

Rejoice. 


mg  documents  can  be  very  coro- 
nd  costly.  Normal  applica- 
such  as  sales  recording, 
warenouse  control,  and  inven¬ 
tory  ordering  cannot  conform  to 
(Continued  on  Page  S/1 4) 
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Punched  Card 
Units  Break 
IBM's  Market 

(Continued  from  Page  SJ8) 
possible  to  use  much  less  sophis¬ 
ticated  peripheral  equipment  in 
small  sites. 

Service  costs  for  this  equip¬ 
ment  are  quoted  at  far  lower 
prices  than  IBM’s  because  this 
modern  equipment  uses  elec¬ 
tronic  circuitry,  is  far  more  reli¬ 
able,  and  can  do  more  things 
Without  the  mechanical  prob¬ 
lems  of,  for  example,  the  IBM 
407  Accounting  Machine. 

The  System/3  does  introduce  a 
nonkey  wrench  in  the  form  of 
i  96-column  card.  Large  num¬ 
bers  of  first-time  users  are  nbt 
he  least  unhappy  about  96-col- 
jmn  cards  because  they  never 
had  80-column  cards.  This  user 
reaction  might  force  other  com¬ 
panies  to  re-invest  all  the  devel¬ 
opment  money  they  had  spent 
getting  compatible  with  IBM’s 
80-column  equipment. 

Threat  Or  Benefit? 

This  will  represent  a  problem 
for  future  users,  because  the 
System/3,  an  IBM  product  sold 
by  IBM’s  sales  force,  automati¬ 
cally  sets  a  new  industry  stan¬ 
dard. 

Presumably,  IBM  will  make  the 
System/3  compatible  at  the 
RPG-1I  level  at  least,  with  the 
upcoming  fourth  generation. 
Compatibility  could  present 
users  with  a  unique  opportunity, 
the  ability  to  convert  programs 
without  any  difficulty.  System/3 
nothing  about  asse 
machine  I: 


System/ 3  users 


commitment  to  such  outmoded 
ways  of  programming,  and  will 


Systcm/3 


within  the  next  few 

months. 

System/3  users  will  probably 
be  able  to  take  advantage  of  the 
largest  concentration  of  techno¬ 
logical  horsepower  ever  concen¬ 
trated  on  a  single  computer  -  all 
to  provide  them  with  competi¬ 
tive  equipment. 


t  .  II  We  know  how  eager  people  can  be  to  get  their  new  TV* 

Honeywell  ^It^wnd^  StSaffiTla  expect.  After  ail,  oonsldefji 

M*  the  advantages  that  Keytape  data  preparation  has  Over 

delivers  k*&S^i«rfaster,  more  accurate  data  tranaoripten 

!>'  rlif-jB— 1  n*  Faster  data  input  to  the  computer.  Reduced  <**«**  «' 

Keytape. 

INo  excu  .  j25*^s^ 

paper  tape,  pooling  data  from  multiple  unite,  validating  check 
digits,  adding  and  listing.  Altogether  we  have  82  different 
models  in  both  seven-channel  and  nine-channel 
configurations. 

So  If  you’re  in  a  hurry  to  get  your  Keytape  equipment, 
we  understand.  That’s  why  we  deliver.  Fast. 

Even  if  it  means  a  little  extra  effort  on  our  part. 
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fjrftptirf— f»  Beaifit  Users 

Independent  User  Has  More  Leverage  on  Manufacturer 


By  Frank  Pint* 


ufactured  peripherals,  a  user  can 
actually  place  himself  in  a 
stronger  position  with  his  main¬ 
frame  manufacturer. 

Because  of  vendor  competition 
it  is  now  possible  for  users  to 
negotiate  the  terms  of  a  con¬ 
tract,  terms  which  previously 
had  been  pretty  much  frozen. 
Vendors  are  now  being  forced  to 
offer  quantity  discounts,  special 
maintenance  arrangements,  and 
cancellation  privileges. 

Finding  that  the  services  sup¬ 
plied  by  his  mainframe  vendor 
did  not  deteriorate  after  the 
installation  of  independent 


equipment,  a  useT  is  more  willing 
to  apply  pressure  to  the  main¬ 
frame  source.  He  can  force  main¬ 
frame  manufacturers  to  negoti¬ 
ate  secure  in  the  knowledge  that 
he  could  fall  back  on  indepen¬ 
dent  sources  for  even  more  of 
his  peripherals. 

Users  have  reported  that  the 
introduction  of  an  element  of 
choice  into  the  acquisition  of 
computing  equipmenl  has  been 
of  great  help  in  uprooting  the 
psychology  of  single-source  pur¬ 
chasing. 

The  new  options  open  to  a  user 
enable  him  to  apply  the  kind  of 
purchasing  techniques  that  are 
standard  for  most  other  indus¬ 
tries.  He  can  evaluate  equipment 


based  on  performance  and  eco¬ 
nomics.  He  has  the  leverage  to 
demand  special  treatment  to 
help  in  abnormal  situations. 

The  DP  system  is  no  longer1 
treated  as  an  entity,  but  as  a 
system  made  up  of  several  parts, 
each  receiving  attention.  If  the 
user  continues  to  buy  from  one 
source,  it  is  no  longer  because  he 
didn’t  have  any  choice. 

This  was  not  the  case  previous¬ 
ly.  Thf  user  was  pretty  much  on 
a  “take  it  or  leave  it  basis”  with 
the  mainframe  manufacturer. 
The  only  thing  he  felt  he  could 
do  was,  to  replace  the  entire 
system  with  a  competitive  one. 
This  would  be  done  only  under 
extreme  circumstances,  due  to 


I  he  expense  and  risk  involved. 

Now,  the  user  can  threaten  the 
supplier  with  the  loss  of  a  part 
of  the  business  and  safely  be 
able  to  carry  out  the  threat. 
Users  report  that  this  advantage 
has  given  them  much  greater 
leverage  in  dealing  with  un¬ 
cooperative  vendors. 

The  adoption,  on  the  part  of 
the  user,  of  a  stronger  posture 
with  the  mainframe  supplier  has 
not  been  detrimental. 

Users  have  reported  that  rela¬ 
tions  with  their  CPU  suppliers 

the  independent  equipment  was 
installed.  In  some  cases,  there 
seemed  to  he  an  improvement. 
The  level  was  maintained  at 


CalComp  puts  the  sun  out 
in  31  minutes  flat. 


It's  not  doomsday,  exactly,  but 
It's  almost  as  weird. 

What  you're  looking  at  is  a 
drawing  of  what  a  radio  telescope 
sees  when  it  looks  at  the  sun. 

A  computer-controlled  Cal¬ 
Comp  835  plotter  drew  it  on  micro¬ 
film  for  The  Aerospace  Corporation 
in  Los  Angeles. 

The  people  at  Aerospace  need 
a  large  quantity  of  sun  complexion 
maps  like  this  one  for  their  study  of 
the  sun's  radio  burst  mechanism. 

And  by  using  our  835  plotter, 
they  get  them  fast. 

In  fact,  the  835  can  draw  at  a 
rate  of  100,000  plot  increments  a 
second.  Because  it  draws  with 
modulated  light.  On  microfilm. 

(With  a  choice  of  five  fully  auto¬ 
matic  microfilm  camera  options.) 


What's  more,  CalComp  micro¬ 
film  drawings  can  be  viewed  sepa¬ 
rately,  like  ink  and  paper  drawings. 

Or  irt  sequence  for  time-lapse 
motion  picture  studies. 

CalComp  is  the  leader  in  com¬ 
puter  graphics. 

With  sales,  service  and  soft¬ 
ware  in  34  cities.  And 
the  greatest  variety  of 
plotters  in  the  world. 

Including  compact 
drum  plotters.  Giant 
flatbed  plotters.  And  in 
our  800  series,  plotters 
that  draw  not  only  on 
microfilm,  but  on  micro¬ 
film  and  paper. 

So  if  you  have  a  computer  that 
'can't  draw,  call  your  nearest  Cal¬ 
Comp  man  today. 


He  can  help  you  with  just  about 
any  graphic  problem  under  the  sun. 
Including  the  sun. 

®9®@®GG 

TEACH  YOUR  COMPUTER  TO  DRAW. 

"  ‘  '  Computer  Products,  Inc. 

Im,  California  92803 


some  installations  because  of 
pressure  from  the  installation 
management. 

Even  in  cases  where  the  system 
supplier  mounted  a  rather  exten¬ 
sive  campaign  against  the  outside 
equipment,  cooperation  con¬ 
tinued  after  the  outside  equip¬ 
ment  was  chosen. 

Industry  sources  have  speculat¬ 
ed  that  this  might  be  a  direct 
result  of  the  user’s  revealing  him¬ 
self  to  be  no  longer  “wedded”  to 
one  company  and  so  willing  to 
go  in  search  of  the  best  values 
from  various  sources. 

-  An  indirect  benefit  to  the  user 
is  that  the  presence  of  competi¬ 
tive  devices  sometimes  makes 
the  mainframe  vendor's  product 
look  inferior,  This  could  result 
in  a  more  competitive  climate  in 
which  the  ultimate  victor  would 
be  the  user,  the  reward  being  a 
wider  choice  of  better  equip- 

Until  the  installation  of  an¬ 
other  manufacturer’s  products  in 
his  site,  the  user  can  rely  only  on 
specifications  and  opinions  for 
relative  performance  of  his  own 
(Continued  on  Page  S/15) 

IBM's  1287 
Shifts  Users 
Towards  IBM 

(Continued  from  Page  S/ 1 2)  ' 

a  single  document  style  or  for- 

Document  Flexibility  Required 
The  entire  document  must  be 
read,  and  this  requires  a  high 
degree  of  flexibility  in  scanning 
and  character  positioning.  This 
need  is  intensified  by  the  need 
to  read  hand  printing. 

Very  few  applications  can  be 
easily  converted  to  a  machine- 
printed  document.  The  ware¬ 
house  foreman  cannot  carry  a 
recorder  around  that  prints  out 
special  documents  on  demand. 
The  sales  clerk  in  a  department 
store  needs  to  be  able  to  prepare 
sales  slips  immediately;  this  ne¬ 
cessitates  hand  printing. 

The  Compuscan  reader  can  be 
taught  to  read  hand  printing,  as 
does  the  IBM  1287. 

There  are  severe  limitations, 
One  large  retailer  using  optical 
readers  to  process  sales  docu¬ 
ments  has  instituted  a  special 
bonus  plan  for  employees  who  ' 
can  maintain  minimum  rejection 
rates  for  their  sales  documents. 

Cost  Must  Be  Reduced 
Users  say  that  the  tolerences 
for  reading  must  be  expanded 
greatly  concurrent  with  .a  lower¬ 
ing  of  the  basic  cost  of  optical 

Scanners  currently  cost  in  the 
vicinity  of  $  I  million,  with  a  top 
figure  of  nearly  $2  million  for 
larger  systems  from  Recognition 
Equipment.  If  it  were  possible  to 
get  the  rental  on  such  equipment 
under,  say,  $  1,000/mo  for  full- 
scale  scanning  systems  with  the 
ability  to  read  hand  printing, 
there  would  be  a  tremendous 
surge  in  the  use  of  such  systems, 
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Independent  Peripherals  Make  Sense  for  All  Users 


By  Peter  L.  Briggs  revenue.  Comp  plotters,  the  SYb 

cw  Supplement  Editor  Currently,  most  installations  ales'  communications  ini 

It  now  makes  sense  for  almost  spend  nearly  twice  as  much  on  MAI  disks,  and  someom 

any  size  or  type  of  computer  peripheral  equipment  as  they  do  high-speed  printer, 

user  to  investigate  and  use  in-  on  the  .central  processor.  Instal-  Causes  for  DeUys 

dependently  manufactured  lations  are  also  spending  twice  as 

peripheral  devices,  according  to  much  for  software  as  they  are  Why  should  only  the 
all  reports  and  user  comments,  for  all  their  hardware.  installations  feel  free  to  ui 

The  main  trade-offs  come  un-  Slandardilation  0pe„*  Doors  ^n^E  alla.i, 
der  the  heading  of  economies  of  in  many  cases 

sca|e  The  trend  to  standardize  hard-  tics  have  interfered,  prod 

If  an  installation  can  afford  to  ware  interfaces  and  provide  com-  by  the  mainframe  manuf; 


Comp  plotters,  the  SYS  Associ-  years,  many  users  feel  wary 
ales'  communications  interface,  all  claims. 

MAI  disks,  and  someone  else's  Users  are  perhaps  tired  of  be 


If  an  installation  can  afford 
purchase  its  peripherals  and  c 
'  effectively  justify  their  use  I 
several  years,  then  truly  cm 
mous  savings  are  available. 


The  trend  to  standardize  hard-  tics  have  interfered,  prodded  on  panies  are  as 
ware  interfaces  and  provide  com-  by  the  mainframe  manufacturer,  for  example, 
patibility  among  a  given  genera-  Fears  of  inadequate  this-or-that,  drives  or  dis 
tion  of  computers  has  opened  loss  of  manufacturer  support,  they  were  f 


mous  savings  are  available.  different  types  of  peripheral  down  what 

For  the  user  who  continues  to  equipment.  massive  jun 

lease  or  rent  his  equipment,  the  Plotters,  audio  response,  com-  equipment, 
savings  are  more  modest  but  still  munications  equipment,  and  |BM 

considerable.  many  other  areas  of  computer 

When  new  types  of  indepen-  equipment  are  concentrated  out-  ibM  s  pa 

dent  equipment  first  came  onto  side  the  manufacturer  caufs,ed  u“r 

the  market,  there  was  justifica-  The  little  IBM  1130  installs-  After  the 
tion  for  caution  and  lengthy  tion  could  easily  be  using  Cal-  computers 
testing.  This  is  no  longer  the  case 
because  most  independent  % 
equipment  has  proven  itself  to 

be  the  equal  of  the  equipment  it  lB.  I  _  .  m  _  ■  1 

replaces.  I 

As  the  market  for  peripheral  I  VW  B  1 

equipment  tapers  off  with  the  ™ 

introduction  of  large-capacity  in-  i-a  mw _ 

ternal  memories,  IBM  and  the  fOT  1 1111G “ ollut 

other  major  manufacturers  will 

certainly  reduce  the  pressure  on  The  new  ADS-945  Data  Comi 

its  users  and  eventually  will  not  a  compact  data  switching  ce 

even  protest  when  .non-CPU-  contained,  special  purpbse  coi 

manufacturer  equipment  is  in-  •  ■  Saves  System  Hardware 

stalled  around  the  CPU.  ■  Frees  Up  Computer  Ports 

With  the  major  push  towards  ■  Increases  System  Throughp 

software  sales,  particularly  from  ■  Eliminates  Foreign  City  &  Be 

IBM,  there  is  evidence  of  a  trend  ■  Handles  Up  To  225  Remote 

away  from  peripherals  as  the  ■  Works  with  Standard  Moden 


and  loss  of  face  have  slowed  customer  engineers  and  manage- 
down  what  should  have  been  a  ment,  and  can  otter  tar  less 

massive  jump  into  less  expensive  expensive  maintenance  than  can 
equipment.  IBM  with  its  high  overhead. 

......  „  .  .  _  The  majority  of  the  largest 

IBM  Partly  at  Fault  computer  installations  in  the 

IBM’s  past  tactics  may  have  country  have  brought  in  some 
caused  users'to  become  cautious,  independent  peripherals  to  re- 
After  the  headlong  rush  into  place  those  of  the  CPU  manufac- 

computers  over  the  past  10  turer.  It  is  simple  to  ignore  this 


years,  many  users  fed  wary  of  by  saying,  "They  can  afford  the 
all  claims.  risk,  and  they  are  such  large 

Users  are  perhaps  tired  of  being  accounts  that  the  companies  will 
left  in  the  lurch  because  the  service  them  better.” 
manufacturer  was  unable  or  un-  This  is  certainly  true.  However, 
willing  to  deliver  on  his  prom-  the  independent  peripheral  service 
ises.  companies  are  servicing  the 

National  service  companies  are  equipment  no  more  and  no  less 
picking  up  this  new  equipment  thoroughly  than  IBM’s  customer 
and  servicing  it.  These  com-  engineers  used  to.  IBM  would 
panies  are  as  qualified  as  IBM,  place  full-time  CEs  at  any  suf- 
for  example,  to  maintain  tape  ficiently  large  site.  Remote  geo¬ 
drives  or  disks.  In  many  cases  graphical  locations  suffer  under 
they  were  formed  by  ex-IBM  IBM,  Honeywell,  Univac,  and 
customer  engineers  and  manage-  every  other  company  that  must 
ment,  and  can  otter  tar  less  operate  under  the  economies  of 
expensive  maintenance  than  can  making  a  profit. 

IBM  with  its  high  overhead.  Large  companies  like  IBM  can. 

The  majority  of  the  largest  of  course,  afford  to  offer  service 
computer  installations  in  the  in  areas  where  smaller  companies 
country  have  brought  in  some  cannot,  simply  because  of  the 


Independents 
Offer  Users 
Longer  Tests 

( Continued  from  Page  14) 
equipment.  Once  the  outside 
peripheral  is  installed,  he  can 
perform  his  own  analysis  based 
on  a  side-by-side  comparison. 

Throughput,  ease  of  mainten¬ 
ance,  reliability,  and  simplicity 
of  design  can  be  easily  com¬ 
pared.  Most  meaningful  to  the 
user  is  the  familiarity  of  the  en¬ 
vironment  under  which  the  test 
is  being  conducted.  The  results 
.of  the  test  are  the— results  he 
probably  can  achieve. 

The  attitude  prevaUing  among 
peripherals  vendors  makes  this 
possible.  Usually  they  will  co¬ 
operate,  in  longer-than-normal 
equipment  trials,  and  so  give  the 
prospective  user  a  better  chance 
to  evaluate  the  device. 

Such  a  long  equipment  test 
period  also  can  allow  the  user  to 
evaluate  another  factor  for  the 
first  time,  the  quality  of  main¬ 
tenance  personnel  supplied  by 
the  competing  manufacturers. 
While  it  is  true  that  the  indepen¬ 
dent  manufacturer  would  be  do¬ 
ing  his  utmost  to  keep  things 
going  smoothly,  it  is  also  prob¬ 
able  that  the  system  maker 
would  not  want  to  come  off 
“second-best”  by  comparison 
and  would  also  reinforce  his  sup¬ 
port. 

The  advent  of  the  independent 
peripheral  is  helping  to  make  the 
computer  industry  into  more  of 
a  buyer’s  market,  where  he  can 
have  a  much  greater  degree  of 
flexibility  and  freedom  than  he 
has  ever  before  enjoyed. 


New  Data  Controller 


For  Time-Share  Networks 

The  new  ADS-945  Data  Communication  Controller  is 
a  compact  data  switching  center,  with  its  own  self- 
contained,  special  purpbse  computer.  It: 

■  Saves  System  Hardware 

■  Frees  Up  Computer  Ports 

■  Increases  System  Throughput 

■  Eliminates  Foreign  City  &  Baud  Rate  Fragmentation 

■  Handles  Up  To  225  Remote  Terminals 

si  Works  with  Standard  Modems  &  Multiplexers 
FULL  CONTENTION  When  all  the  low-speed  data  ports 
of  the  central  time-shared  computer  (of  the  same  baud 
rate)  are  busy,  any  new  remote  terminal  calling  in  to 
the  ADS-945  will  automatically  receive  a  busy  signal 
until  the  port  is  free,  then  get  the  next  free  port. 
ECONOMICAL  Employing  unique  technology  and  ad¬ 
vanced  microcircuits,  the  ADS-945  saves  money,  in¬ 
creases  network  efficiency,  and  expands  time-share 
system  capability.  Send  for  details. 


AMERICAN  DATA  SYSTEMS 
20747  Dearborn  St.,  Chatsworth, Calif  91311 
Telephone  (213)  882-0020 


Picky  processor? 


CPU's  get  mighty  picky  on  a  paltry 
diet  of  proverbial  punched  cards. 
That's  why  Inforex  developed 
Intelligent  Key  Entry.™ 

Inforex  feeds  hungry  CPU's.  It  does 
electronically  what  other  forms 
of  data  entry  do  mechanically. 

The  Iniorex  system  gathers  data 
from,  eight  keyboards  into  one  disc' 
memory  unit.  Data  may  be  sight 
or  key  verified.  Built-in  logic 
performs  check  digits,  left-zeros  and 
balance  totalling.  Jobs  are  pooled 
onto  7  or  9-track  compatible  tape. 
Optionally,  it  will  operate  on-line 
directly  to  your  central  processor. 
Keypunch/veriiier  functions. 

Starting  with  the  familiar 
64-character  keyboard,  each 
Inforex  keystation  performs  all 
keypunch  and  verifier  functions: 
Automatic  check-digit  computation. 
Automatic  left  zeros.  No  digit  by 
digit  keying  is  necessary. 

Electronic  skipping  and  duplicating 
rather  than  mechanical. 

Auxiliary  duplication  or  two 
additional  levels  of  program  control. 
Automatic  +  or  —  signing  of  fields. 
Simultaneous  entry  and  verification. 
All  eight  keystations  input  to  one 
disc  memory  unit.  Each  keystation 
is  assigned  an  area  as  it  enters. 

Any  keystation  can  access 
any  assigned  area  at  any  time. 


Since  each  keystation  has  both  sight 
and  key  verification  capability, 
one  keystation  can  verify  work 
entered  on  another  and  if  desired, 
verification  can  be  done 
simultaneously  with  data  entry. 

Keyboard  to  tape  functions. 

Inforex  automatically  pools  input 
from  up  to  eight  keystations 
onto  7  or  9-track  compatible  tape. 
One  easily  entered  statement 
transfers  a  series  of  batches.  Only 
one  keystation  is  required  to 
initiate  the  transfer,  and  all 
keystations  are  functiorial  during 
transfer.  There  are  no  cartridges  to 
handle  or  identify,  no  special 
equipment  needed  for  pooling. 

Recallable  programs.  Each 
program  has  four  levels  of  control. 
Once  the  program  is  keyed, 
it  can  be  stored  for  future  use  and 
recalled  by  any  operator 
merely  by  keying  its  appropriate 
program  name.  Up  to  128  different 
program  controls  can  be  stored. 
There's  no  program  card  or  tape 
mounting  and  no  repetitive 
program  control  keying. 
Self-balancing.  Zero  balancing 
is  an  .integral  part  of  the  Inforex 
system.  Each  operator  may 
accumulate  a  control  total  during 
data  entry.  Edit  controls  allow 
rapid  correction.  Adjustments  to 


the  balance  total  occur 
automatically  during  verification. 
128-character  records.  With  Inforex 
Intelligent  Key  Entry,  the  record 
length  is  variable  up  tq  128  characters. 
.  Full  record  display.  For  added 
accuracy,  each  keystation  displays 
an  entire  128-character  record 
with  moving  cursor  and  position 
counter.  The  system  has  a 
forms  capability  that  allows  data 
entry  and  verification  in  a 
''fill-in-the-blank''  fashion.  Operator 
messages  for  direct  interaction 
with  the  system  along  with  search 
and  paging  of  a  file  are  standard. 
Attractive  office  decor.  Inforex 
design  innovation  doesn't  stop  with 
the  components.  Each  Inforex 
keystation  is  built  into  an  attractive 
contemporary  walnut  and 
black  steel  desk  designed  for 
operator  ease  and  comfort.  And 
remember,  the  system  is  electronic, 
not  mechanical,  allowing  a  quiet, 
comfortable  atmosphere  to  work  in. 
Iniorex  monthly  rental  cost  is 
$50  per  keystation.  $560  for  control 
unit  (up  to  8  keystations). 

$960  for  a  complete  8  keystation 
system,  including  maintenance. 
Inforex,  Inc.,  21  North  Avenue, 
Burlington,  Mass.  01803  or, 

Inforex  AG,  Dornacherstrasse  210, 
Basel,  Switzerland. 


“Inforex  itr 
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IS  THERE  A  REMOTE  POSSIBIUTY 

That  You  Will  Require  A 
360  Compatible  Batph  Terminal  In  1970? 
WE  ARE  DELIVERING! 


Data  Computer  Systems,  early  in  1969, 
promised  last  quarter  deliveries.  We  kept 
that  promise. 

YES  -  We  even  delivered  the  first  ones  on 

time. 

YES  -  They  are  operating  very  reliably. 
NO  -  We  didn’t  have  any  problems  with 
installation  or  with  software  com¬ 
patibility. 

SO  -  Why  wait  a  year  for  a  3rd  generation 


terminal?  You  can  get  a  high  speed  4th  gen¬ 
eration  CP-4  with  a  proven  performance 
and  reliability  record  in  only  60  days! 

To  maintain  our  2  month  delivery  schedules 
in  the  face  of  strong  demand,  we  are  having 
an  additional  facility  constructed  that  is  four 
times  larger  than  our  present  one.  And,  if 
you’d  rather  rent  than  buy,  we  offer  an  eco¬ 
nomical  three  year  rental  plan  and  our 
standard  one  year  plan. 


For  complete  facts,  mite  or  call 
DICK  CARR  (714)  835-3646 
Data  Computer  Systems,  Inc.  Dept.  C-4 
1612  So.  Lyon  Street,  Santa  Ana 
California  92705 
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New  Large  Memories  May  Wipe  Out  Tapes,  Disks,  Etc. 


By  Peter  L.  Briggs  ope 

CW  Supplement  Edltoi  Bol 

Until  recently,  most  of  the  ma 

special  types  of  external  storage  are 

devices,  like  the  laser  memories,  by 

giant  drums,  semiconductor  wo 

memories,  etc,  were  exclusively  Go 

the  property  of  the  independent  ma 

manufacturer,  IBM  usurped  this  T 

prerogative  by  presenting  a  pa-  ma 

per  on  the.  development  of  its  mo 
working  optical  memory/holo-  ma 

graphic  storage  system.  ap| 

Many  devices  were  developed  dei 
for  a  specific  mainframe  or  a  ho' 
specific  type  of  computer.  Ex-  an< 
am  pies  include  the  Fastrand  the 

memory  for  the  Univac  1108,  of 

the  special  semiconductor  mem-  T 
ory  for  the  llliac-lV  system,  and  wc 
the  Race  units  for  the  large-scale  the 
GE  systems.  27 

Immediacy  Breeds  More  Devices  er^ 
As  users  clamor  for  larger  and 
faster  external  storage  devices, 
many  electronics  companies,  in¬ 
cluding  new  companies  formed 
just  for  this  purpose,  have  devel¬ 
oped  new  memory  storage  de- 

The  list  grows  daily,  with  Am- 
pex,  Precision  Instruments,  Cam¬ 
bridge  Memories,  Lockheed,  and 
Bell  Labs  either  delivering  or 
developing  large-capacity  exter¬ 
nal  memories. 

Types  Available 
The  basic  types  of  existing 
large-capacity  memories  are: 

•  Laser-driven  recording  mem¬ 
ory,  represented  by  Foto-Mem, 
Precision  Instruments,  ami  Am- 
pex. 

»  Holographic  memories, 
storing  data  on  holograms,  repre¬ 
sented  only  by  IBM  at  the  mo: 

•  Semiconductor  storage 
devices,  represented  only  by  Ad¬ 
vanced  Memory  Systems  at  pres¬ 
ent  but  with  many  others 
furiously  being  developed. 

•  Fixed-disks  and  drums, 
represented  by  Bryant  Com¬ 
puter,  Vermont  Research,  and 
other  firms  of  long-standing 
reputation  but  little  exposure. 

represented  by  the  GE  Race,  the 
Univac  Fastrand,  and  the  .IBM 
DatacelL 

The  capacities  of  these  mem¬ 
ories  range  from  a  few  hundred- 
thousand  characters,  such  as  the 
Vermont  Research  drums,  to  a 
trillion  characters  in  the  Preci¬ 
sion  Instrument’s  Unicon  690. 

How  They  Operate 
For  some  reason,  the  laser- 
powered  recording  memories 
and  the  IBM  Datacell  were  devel- 

f/P  Equipment 
Is  [( onomical 
For  All  Users 

(Continued  from  Page  S/15) 
center  for  the  data  processing 
industry,  can  support  an  IBM 
customer  engineering  group,  a 
Honeywell  engineering  group, 
and  one  or  two  representatives 
from  other  large  companies. 

The  only  thing  that  will  change 
this  situation  is  the  increase  in 
sales  in  remote  locations  for 
these  smaller  companies.  If 
enough  customers  are  available, 
then  the  company  will  service 
any  equipment. 


oped  along  the  same  principles. 
Both  types  of  device  store  infor¬ 
mation  on  strips  of  material  that 
are  stored  in  cells  and  retrieved 
by  a  set  of  plucking  fingers  that, 
would  do  justice  to  a  Rube 
Goldberg  Apple-Picking  Auto- 

The  GE  Race  keeps  a  group  of 
magnetically  recorded  cards 
moving  along  a  path  within  the 
machine.  To  retrieve  data,  the 
appropriate  card  must  come  un¬ 
der  a  read  head.  These  cards 
however,  travel  at  many  ft/sec, 
and  occasionally  jam  up,  causing 
the  eruption  of  a  small  volcano 

The  big  drums  and  fixed  disks 
work  on  the  same  principle  as 
the  IBM  2311  or  the  Honeywell 
273,  and  are  just  larger,  or  fast- 


intended  to  replace  core  mem¬ 
ories.  Information  is  stored  in 
patterns  of  pre-set  semiconduc¬ 
tor  switches,  and  the  informa¬ 
tion  can  be  read  without  being 
rewritten,  as  it  must  be  with 
core  memories. 

These  memories  can  be  used 
either  as  very  high-speed  ex¬ 
ternal  storage  memories  or  as 
built-in  memories  in  central  pro- 

The  true  laser-holographic 
memory  stores  data  on  holo¬ 
grams  and  reads  the  data  with  a 
laser  beam.  These  memories 
could  operate  at  the  speed  of 
light,  far  faster  than  is  possible 
with  any  electronic  or  core 
memory.  Memory  speeds  are  ex¬ 
pected  to  reach  as  low  as  1 0  to 
1 S  nsec  for  random  access. 

With  the  introduction  of"  the 
IBM  Large-Capacity  Store,  essen- 


tially  an  external  core  memory 
that  can  be  attached  to  the 
larger  360s,  other  companies  be¬ 
gan  examining  the  use  of  such 
devices  as  peripherals. 

Lockheed  developed  one  both 
faster  and  cheaper  than  IBM’s. 

These  memories  represent  the 
greatest  difficulties  for  attach¬ 
ment  to  the  central  processor 
because  the  core  memory  is  ad¬ 
dressed  in  the  same  manner  as 
ordinary  internal  memory  and 
must  be  connected  directly  into 
the  addressing  circuitry. 

Only  the  360  provides  a  plug- 
to-plug  compatibility  capability 
for  such  memories  at  present. 
Why  Are  Large  Memories  Used? 

According  to  current  users  of 
large-capacity  memories,  the 
basic  need  is  for  on-line  applica- 
tions  where  data  bases  must  be 


accessed  and  updated  constant¬ 
ly.  Secondary  applications  in¬ 
clude  enormous  master  files,  like 
the  one  used  with  Nasa  launch- 

Of  these  various  types  of  large 
memories,  only  the  IBM  holo¬ 
graphic  memory  and  the  semi¬ 
conductor  memories  offer  much 
promise  for  the  future,  accord¬ 
ing  to  industry  observers.  Both 
of  these  memories  can  offer  suf¬ 
ficiently  fast  access  and  suf¬ 
ficiently  large  capacity  to  be 
economical  for  most  applica- 

Cost  presents  the  major  draw¬ 
back.  Current  core  memories  are 
sold  for  about  3  or  4  cent/bit. 
With  advanced  production  tech¬ 
nology,  the  price  might  go  down 
to  about  I  cent/bit. 
Semiconductor  memories  offer 
(Continued  on  Page  S/20) 


Where  the  action  is! 

Compat’s  proprietary  random  access  Magnetic  Tape  Memory  Magazine  makes 
our  batch  data  terminals  like  none  other. 

64,000  character  storage;  0.5  sec.  data  retrieval  time;  high  speed  transmission 
with  retransmission  upon  error  detection;  automatic  printout;  and  format 
control. 

Add  a  wired  logic  system  to  our  unique  Tape  Magazine  and  you  have  a  batch 
terminal  which  outperforms  terminals  costing  far  more-COMPAT  88-13. 

OR-FOR  UNMATCHED  PERFORMANCE  AT  ANY  PRICE-COMPAT  88-23 
(only  *315/mo.) ...  Our  Tape  Memory  Magazine  plus  our  stored-program 
computer  with  special  software. 

Complete  editing  capability:  printout/ overstrike/ addition/ deletion  methods. 

Restricted  Held  entry.  30  separate  field  designations,  unlimited  field  titles. 

All  English  language  commands.  Any  typist  la  an  operator. 

For  complete  information  on  these  outstanding  terminals,  write  or  call.  Today. 


COMPAT  4n^'©@lM(P®SaA¥D®IKl 
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Reports  Show  That  l/Ps  Offer  From  20  to  60%  Savings 


Most  users  can  save  significant 
amounts  of  money  if  they 
switch  to  independent  tape  and 
disk  drives,  according  to  several 
studies  conducted  recently. 

One  of  these  studies,  perform¬ 
ed  by  the  Diebold  Group,  cited  a 
S6  million  saving  by  “the  bold¬ 
est  pioneer,  a  West  Coast  utility 
company  that  has  purchased  220 
tape  drives.” 

The  Diebold  study  concerned 
itself  primarily  with  installations 
that' replaced  IBM  units  with 
comparable  products  of  indepen- 

Savings  ranged  from  about  20% 
under  leases  to  as  much  as  60% 
under  purchase  arrangements, 
according  to  Diebold. 

Another  study,  conducted  by 


the  Government  Accounting  Of¬ 
fice  (GAO),  was  made  because 

shown  that  significant  savings 
could  be  achieved  in  the  pro¬ 
curement  of  selected  computer 
components.” 

The  GAO  study  recommended 
“that  the  head  of  each  federal 
agency  take  immediate  .  .  .  steps 
(to  replace |  leased  components 
with  more  economical  plug-to- 
plug  compatible  units." 

Both  studies  focused  on  two 
basic  components  of  computer1 
systems  -  tape  and  disk  drives. 

The  Diebold  report  centered 

the  users  represented  in  these 
studies  obtained  their  equipment 
from  two  suppliers,  MAI  and 
Telex. 

MAI,  at  the  present  time,1  is 


said  to  be  the  largest  supplier  of 
independent  peripherals.  Indus¬ 
try  sources  estimate  that  60%  of) 
the  compatible  peripherals- 
sold  through  MAI,  a  third  party 
leasing  and  marketing  firm. 

Telex,  accounting  for  an  es¬ 
timated  35%  of  the  business, 
manufactures  some  of  the  equip¬ 
ment  it  sells,  but  relies  oh  other 
manufacturers  for  the  balance.of 

peripherals  for  computer  manu¬ 
facturers.  and  that  more  recently 
have  supplied  units  to  MAI  and 
Telex,  have  decided  to  market 
their  products  directly  to  the 
user.  In  this  group  are  Ampex, 
Potter,  and  Memorex. 

Ampex,  until  a  little  over  a 
year  ago,  built  its  equipment 
exclusively  for  major  manufac- 


R.L.  Stover,  marketing  man¬ 
ager  for  Ampex,  describes  his 
Company  as  being  in  the  business 
of  trying  to  show  people  how  to 
save  money.  In  keeping  with  this 
policy,  Ampex  says  that  its  mag¬ 
netic  tape  drives  are  priced  to 
save  the  user  20%  to  30%  over 
IBM  rental  prices  for  comparable 
products. 

Ampex  claims .  that  its  prices 
for  outright  purchases  would 
represent  an  even  greater  savings 
to  the  user,  amounting  to  40% 
to  60%,  but  Ampex  declines,  as 
a  matter  of  marketing  policy,  to 
disclose  the  exact  prices  of  its 
equipment. 

Potter  Instrument  Co.  has  also 
been  manufacturing -peripherals 
for  the  OEM  market,  selling  its 


Got  1130  PaperTigers  by  theTall? 
Let  LMJN  Sic  fern. 


WHAT'S  A  LI/ON?  Only  the  most  flexible  and  economical 
computer  interface,  systqm  ever  developed  for  the 
BM  1130  the  LOGICON  INPUT/  OUTPUT  NETWORK. 


products  to  CPU  makers  and, 
more  recently,  through  MAI. 

An  industry  source  estimated 
that  there  are  about  ,2,000  Pot¬ 
ter  tape  drives  bearing  the  MAI 

Since  November  1969,  Potter, 
too,  has  entered  the  end-user 
market.  Prices  released  by  Potter 
show  that  significant  savings 
could  be  achieved  over  IBM 
prices., 

T ypical  Savings 

For  example,  in  disk  drives  the 
Potter  DD43II  drive  carries  a 
lease  price  of  $450/month,  in¬ 
cluding  maintenance,  and  sells 
for  $18,100.  Potter  charges 
$  50/month  lor  maintenance  of 
the  purchased  drives. 

The  IBM  2311,  the  plug-to- 
plug  equivalent  of  the  DD431  I, 
rents  for  $570/month,  including 
maintenance,  and  carries  a  price 
lag  of  $24,745.  IBM  charges 
$55/month  for  maintenance.  - 

The  IBM  2314  disk  storage 
system,  consisting  of  a  controller 
and  nine  disk  drives,  rents  for 
$5, 250/month.  Purchase  price  of 
the  system  is  $237,105  plus 
$61 5/month  for  maintenance. 

An  equivalent  system,  com- 
posed  of  nine  Potter  DD4314 
disk  drives  and  a  DC53I4  con¬ 
troller,  carries  a  rental  of1 
$4,640/month,  and  a  purchase 
price  of  $235,000.  Maintenance 
of  the  purchased  units  would 
add  $505./month  to  the  purchase 
cost. 

Potter  offers  seven  tape.drives, 
three  compatible  with  the  IBM 
729  series,  and  four  models  com¬ 
patible  with  the  IBM  2400 


OUR  U/ON  IS  A  REAL  TIBER.  It  allows  you  to  add  all  sorts 
of  terminals  and  external  equipment  to  your  1 130  ...  like 
Teletypes,  Selectrics,  CRTs,  process  interface  instrumentation 
...  you  name  it.  But  you  not  only  add  peripherals,  you  add 
capability  too.  And  you  can  press  on  into  new 
applications  like  data  communications, 

process  control,  lab  automation,  *j8# 

industrial  testing  . . .  whatever  ■  i  i .  _  K 

your  current  or  future 

plans  may  be.  -  ■  f 


OUR  LI/ON  ALSO  PURRS.  The  purchase  price  of  LI /ON  ' 

includes  supporting  software  that  is  guaranteed  to  be  free  from 
programming  errors,  and  that  operates  with  the 
IBM  Disk  Monitor.  4 


i LI/ON  IS  READY  TO  ROAR.  How  do  you 

sure  economy?  No  matter  how  sophisti¬ 
cated  your  application,  LI /ON  can  be 
nstalled  at  a  cost  that  is  so  considerably 
k  less  than  that  of  any  other  so-called 
^  multi-purpose  1130  interface 
system  that  you  have  to  see  it  to 
believe  it.  Plus,  LI  /  ON  offers  a 
combination  of  off-the-shelf 
availability  and  flexibility 


So  if  you  feel  caged,  call  Lee  Eckert  collect  or  write  him  today. 
Get  a  LI/ON  and  be  a  tiger. 


LOGICON/  255  West  Fifth  Street 
San  Pedro,  California  90731 
Phone  (213)831-0611 


Tapes,  Disks 
May  Not  Be 
Needed  Soon 

(Continued  from  Page  S/T9) 
a  potential  cost  of  about  1/4 
cent/bit  as  well  as  rapid  access 
(in  the  25-100  nsec  range). 

Holographic  storage  represents 
a  tremendous  cost  saving  with  a 
possible  cost  of  about  one-thou¬ 
sandth  of  a  cent/bit  dr  less 

The  need  for  enormous  data 
bases  has  been  increasing  rapidly 
in  the  last  three  or  four  years. 
More  and  more  companies  are 
developing  some  form  of  man¬ 
agement  information  system  and 
these  systems  have  a  require- 

The  nature  of  current  periph¬ 
eral  equipment,  with  its  inherent 
awkwardness  and  mechanical  un¬ 
reliability,  place  more  and  more 
emphasis  on  the  need  for  a 
better  idea  in  data  storage. 

Holographic  memories  have  no 
moving  parts,  can  be  made  as 
large  as  might  be  desired  (several 
trillion  characters  is  not  un¬ 
reasonable  -  more  data  than  is 
currently  in  existence  on  com¬ 
puters  in  the  entire  world),  and 
are  very  inexpensive. 

With  a  sufficiently  laige  in¬ 
ternal  memory,  there  would 
simply  be  no  further  need  for 
external  peripheral  storage  de¬ 
vices.  The  only  remaining  need 
would  be  for  input  or  output. 
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The  Government  Viewpoint 

Government  Agencies  Can’t  Agree  on  I/P  Usefulness 

** ZXZ  riBu,y;  whe.Her  o,  no,  ,he  ERXX*.  *  ' ~ 

sprii:-  ^SE 
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I/P  Users  Put  More  Pressure  on  Major  Manufacturers 


By  VI  P  Sharpe  Once  selected,  the  manufacturer  used  in  conjunction  with  a  major  facturers  have  to  offer  the  user  peripherals  and  a 

special  to  computerworM  determined  the  equipment  re-  manufacturer’s  mainframe.  something  to  persuade  him  to  bro  *  mftware  spir¬ 
it  wasn't  too  long  ago  that  quircments  for  the  applications  With  3,000  independent  tape  try  the  equipment.  .  .  necessarv  t0  nuye 

independent  peripherals  did  not  and  supplied  the  software  to  drives  and  a  great  number  of  That  some.hmg  tun,,  out  to  be  P>r. ,0  ™ke 

exist  The  idea  of  putting  inde-  "take  the  system  operate.  disk  drives  operating  on  IBM  performance  and  low  cost.  T  p  nrohibits 

pendent  peripherals  <I/P>  on  a  The  reason  for  this  total  depen-  systems  throughout  the  country,  job  of  the  independent  manufac-  The  sue  °utZemph«fc  on 

computer  system  manufactured  dence  was  that  few  people  other  independent  equipment  is  now  turer  has  been  made  easier  by  P  '  peripheral 

by  IBM  was^unheard  of.  than  computer  manufacturers  an  attractive  reality.  Xtetgo  his  specudiaaUcim 

Fortunately.  Tor  both  the  pe-  ‘"-very  much  ^u,  data  pro-  •  ,/p  offe„  .  ^n^urer  a^  the  «Zin-  ested  only  in  producing  a  device 


ripheral  equipment  manufactur-  cessing.  As  a  result,  a  manufac- 


user,  that  picture  is  rapidly  processing  manager  operated  the 
changing.  A  whole  new  industry  system  supplied  to  him  without 
has  appeared  ‘  worrying  about  individual  items 

Before  we  get  into  the  specifics  of  equipment. 


The  data  Independent  peripheral  n 


dous  task  that  he  has  to  develop 


:s  involved,  it  is  Today,  the  systems  manager  (Continued  from  Page  S/21)  handling  ’ 
ok  at  what  has  has  become  increasingly  know-  ■  The 

■  ■  .  Ba-  ledgeable  and  sophisticated.  He  was  dropping,  and  that  very  few  ‘  , 


Government  Agencies  Disagree  on  I/P  Use 


ng’his  maintenance  ser-  of  mixed  computer  systems, 
The  proposed  new  study  another  agency,  the  General  Ac- 
”  ‘  lution  to  that  counting  Office  (GAO),  was 


The  user  would  also  benefit 
because  he  would  have  a  wider 
selection  of  equipment  when  de¬ 
veloping  a  computer  system. 


AMUdLMOJ  Hid  Ml  3  HI 
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Peripheral  Interface  Standard  Seen  as  Next  Big  Trend 

■  ..  .  Ti»M  ■■  ,  known  as  the  U.S.A.  Standards  small  user,  the  ultimate  consum- 


central  processors  mar 
by  other  firms  has  ! 
recognized  id  the  coi 
dustry.  Attempts  at  at 
tion  have  been  made  i 


andard  for  There  is,  however,  a  growing  know 

equipment  interest  in  standardization  with-  Instil 

iturers  with  in  the  government  and  among  Bures 
inufactured  private  users,  both  of  which  see 
long  been  a  standard  interface  as  a  method  '  Mar 
imputer  in-  of  widening  their  options  when  teresl 
itandardiza-  making  equipment  decisions  for  the  . 
sporadical-'  computer  systems.  slow 


known  as  the  U.S.A.  Standards  small  user,  the  ultimate  consum 
Institute.)  er  in  this  case,  cannot  afford  tc 

Bureaucrats  Say  Effort  Too  Slow 

•  Many  government  sources  in-  Grosch  view  of  the  Busines 
terested  in  this  effort  feel  that  Equipment  Manufacturers  Asso 
the  Ansi  group  has  been  too  ciation-  (Bema)  sponsored  star 
slow  developing  meaningful  stan-  dardization  effort  (Ansi), 
dards  in  this  and  other  areas.  Dr.  In  the  area  of  peripheral  stan 
Herbert  R.J.  Grosch,  director  of  dards,  the  group  has  just  recent 
the  computer  center  at  the  Na-  ly  developed  a  schedule  for  th 
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A  Consultant's  Viewpoint 

When  Should  Users  Install  I/P?  With  a  New  System 


Bv  J  Burl  Tot.ro  eventual  success  of  these  I/P  placement  supplied  by  the 

special  to  computerworid  devices.  There  is  a  “right  time”  manufacturer  a-  - 

Plug-to-plug  compatible  I/O  de-  to  install  independent  devices,  being 
vices,  such  as  magnetic  tape  and 


_  advantageous  time  to  order 

computer  and  install  plug-for-plug  compat- 
niajor  switch  ible  independent  devices. 

Complete  Agreement  Lacking 
.  Not  everyone  agrees  with  this 
line  of  reasoning.  Reactions  to  it 
have  ranged  from  surprise  to 


The  non-believers  say,  in  es¬ 
sence,  that  the  time  of  installing 
a  computer  system 'may  be  the 
worst  possible  time  to  introduce 
strange  peripheral  devices  to  the 
computer  site. 

They  argue  that  the  situation 
will  be  confusing  enough  just 


Eight  (Big  Ten?)  mainframe  can  effectively  and  economically  ne' 
manufacturers.  make  use  of  such  terminals-The 

These  independent  devices  are  timing,  in  other  words,  need  not  | 

generally  selected  for  lower  cost,  be  related  in  any  way  to  the  |j 
better  performance,  better  deliv-  installation  date  of  the  central 

n  computer  system  can  be  the  incredulity,  to  mild  amusemem.  ( Lonnnuea  on  rage 

nterface  Standards  Needed  Immediately 

tomizatlon,  and  other  advan-  A  new  computer  system  can  be 

tages  related  to  system  design  installed  for  a  variety  of  reasons  nu 

(such  as  off-line  printing  from  in  a  variety  of  circumstances,  de 

'  magnetic  tape).  For  example,  the  new  computer  sa; 

Installation  tiiping  is  impor-  can  represent  a  company  s  lust  ch 

rant  mavbe  even  critical,  to  the  computer,  a  more  powerful  re-  fa. 

(Continued  from  Page  S/24)  maintrames. 

snt  manufactured  by  indepen-  If  a  standard  does  exist,  they 

nt  companies.  Many  observers  add,  it  is  the  IBM  interface, 
y  that  all  of  the  manufacturers  because  most  of  the  independent 
oose  different  ways  to  infer-  manufacturers  are  developing 
ce  their  peripherals  with  their  equipment  that  is  plug-to-plug 

frames.  This  is  a  natural  develop¬ 
ment  since  70%  of  the  market 
for  independent  equipment,  and 
independent  software  is  com¬ 
posed  of  IBM  -users. 

YOUR®®®  NEEDS 

At  present  there  is  a  three  way 
effort  to  develop  standards  for 
peripheral  interfaces  outside  of 
Ansi:  one  at  the  National  Bureau 
of  Standards,  one  by  the  Associ- 

A  FRIEND 


I 


THE  NEW  ASTRODATA 
ELECTRONIC  DATA  SORTER 

plug:  The  1561  frees  core  formerly  assigned  to  sorting  functions,  permitting  more  work,  greater 

Plus:  The  1561  produces  string  lengths  20  to  200  times  longer  than  present  methods,  meaning 
fewer  merge  passes,  less  CPU  time  and  less  I/O  time  for  each  sort.  _ 

Plus:  The  advantage  of  the  1561  increases  with  key  length  for  it  sorts  over  long  keys  as  quickly  a 

Plus:  The1l561  holds  65,536  records  at  a  time,  a  total  string  length  of  2.6  million  bytes.  That's  real 

Plus:  U^ug-to-plug  compatible  with  all  360s  running  under  OS,  and  is  delivered  with  "bundled" 

software  that  fits  directly  into  OS  Sort.  ... 

And:  Wonder  of  wonders,  the  1561  actually  documents  its  own  justification  Part  of  he > 

is  the  Astrodata  Sort  Usage  Monitor  -  ASUM  -  that  records  the  amount  of  sort  t.me  utilized, 
the  increased  efficiency  of  the  360,  and  the  relative  sav.ngs  tn  $. 


NEW  BROCHURE 


There's  a  new  brochure  available 
the  1561  Data  Sorter -a  copy 
...Jl  be  forwarded  on  request.  If 
you  need  immediate  information, 
please  call  (714)  772-1000  and  ask 
for  Sorter  Sales. 


ASTRODATA  INC,  240  E.  Palais  Rd„  Anaheim,  Calif.  92803;  (714)  772-1000 


inufacturers,  and  one  by  gov¬ 
ernment  procurement  experts 
within  GSA. 

A  grqup  at  NBS  is  working  on 
standard  for  a  peripheral  inter- 
ice  and  Grosch  has  promised 
uiat  this  effort  will  be  accelerat¬ 
ed  if  organizations  like  Ansi  do 
not  develop  a  voluntary  standard 
in  the  near  future.  If  the  bureau 
develops  and  approves  a  stan¬ 
dard  for  the  federal  government, 
equipment  could  be  sold  to 
me  government  that  did  not 
meet  the  standard  specifications 
Other  officers  in  the  govern¬ 
ment,  however,  note  that  NBS  is 
often  slow  in  its  standard  work 
and  say  that  it  is  a  difficult 
process  to  have  standards  adopt¬ 
ed  for  government  use.  Without 
a  voluntary  industry  standard, 
they  indicate,  it  will  be  hard  for 
the  government  to  adopt  a  stan- 

Association  of  Indepen¬ 
dent  Peripheral  Manufacturers, 
formed  at  the  Fall  joint  Com¬ 
puter  Conference  last  year  under 
the  direction  of  Richard  Caven- 
ey  of  Bryant  Computer  Prod¬ 
ucts,  XopesVto  influence  govern- 
officijls  to  develop  or  ac- 
.  standard  for  a  common 
interface. 

Everyone  Looks  to  Independents 


officials  are  active  in  the  effort 
to  develop  a  standard  peripheral 
interface.  They  are  trying  to 
persuade  the  computer  manufac¬ 
turers  to  voluntarily  adopt  a 
standard,  which  they  feel  will 
allow  the  government  a  wider 
choice  in  its  computer  pur¬ 
chases. 

While  most  of  the  officials  can¬ 
not  taka  an  active  part  in  stan¬ 
dards  development,  they  support 
the  idea  and  hope  that  the  indus¬ 
try  will  develop  one  voluntarily 
without  the  necessity  of  govern¬ 
ment  pressure. 

If  the  industry  cannot  get  to¬ 
gether  and  decide  on  standardi¬ 
zation  efforts,  it  appears  that  the 
government  is  standing  in  the 
corner  and  would  not  be  adverse 
to  stepping  in  and  forcing  stan¬ 
dards  on  the  computer  com- 


HE!  COMPtlTERWMLD 


Independent  Peripherals -Install  on  New  Systems 


{Continued  from  Page  S/25) 
trying  to  install  the  computer. 

hardware  and  software  problems 
normally  associated  with  “new¬ 
ness”  be  effectively  isolated  and 
identified  when  there  are  two  or 
more  involved  manufacturers 
uniformly  pleading  total  inno¬ 
cence?  Besides,  they  conclude, 
it's  just  too  dangerous  to  build  a 
new  computer  system  and  com¬ 
puterized  applications  around  a 
basically  experimental  concept. 

The  period  surrounding  instal¬ 
lation  of  a  computer  system 
need  not  be  one  of  confusion 
and  upheaval.  In  fact,  with  intel¬ 
ligent  planning  and  careful  man¬ 
agement,  the  conversion  to  a 
new  computer  system  can  be  a 
salutary  event  for  the  entire 
company.  It  can  be  a  time  of 
long-overdue  housecleaning. 


Files,  programs,  and  systems 
can  be  revamped,  and  supporting 
areas,  such  as  training,  documen¬ 
tation,  and  standards,  can  be 
similarly  overhauled.  Introduc¬ 
tion  of  1/P  devices  at  this  time 
can  be  neatly  accomplished, 
since  they  represent  just  another 
class  of  system  components  for 
which  all  things  are  being  made 
ready. 

System  Testing  a  Smokescreen 

Arguing  that  it  is  difficult  to 
pinpoint  sources  of  system  mal¬ 
function  at  computer  installa¬ 
tion  time  because  of  indepen¬ 
dent  devices  is  a  smokescreen 
tactic  devised  by  the  mainframe 
suppliers.  It  is  meant  to  instill 
fear  in  the  heart  of  the  computer 
user  and  so  prevent  him  from 
assembling  his  computer  config- 
uration  with  the  products  of 


more  than  one  supplier. 

If  the  hardware  suppliers  have 
difficulty  in  testing  their  equip¬ 
ment,  this  is  their  concern,  not 
the  user's.  For  purposes  of  bet¬ 
ter  price  and  performance,  the 
user  has  brought  together  the 
products  of  various  suppliers.  He 
has  received  commitments  of 
intra-system  compatibility  and 
installation  support.  He  can  now 
expect  and  reasonably  demand  a 
satisfactory  level  of  perform- 

Each  supplier  in  this  environ¬ 
ment  must  carefully  test  his  own 
products.  But  he  should  also 
assist  in  testing  the  integration 
of  his  products  with  those  of 
another  supplier. 

Users  Set  the  Ground  Rules 

The  user  sets  up  new  ground 
rules  when  he  designs  and  assem¬ 
bles  his  multi-supplier  system 


Those  suppliers  who  have  elect¬ 
ed  to  install  equipment  under 
these  ground  rules  must  be  pre¬ 
pared  to  assist  the  user  in  achiev¬ 
ing  his  primary  goal:  making  the 
entire  computer  system  opera¬ 
tional  as  soon  as  possible.  Sup¬ 
pliers  guilty  of  only  token  assist¬ 
ance  during  this  shakedown  peri¬ 
od  should  be  replaced  as  soon  as 

In  these  circumstances  every¬ 
one  can  benefit-, since  each  sup¬ 
plier  will  tend  to  test  his  equip¬ 
ment  thoroughly  and  exhaustive¬ 
ly  before  risking  the  embarrass¬ 
ment  of  a  malfunction  detected 
by  another  supplier  as  devices 
are  integrated.  Because  of  such 
thorough  testing,  the  entire 
system  is  likely  to  become  oper¬ 
ational  in  a  minimum  of  time. 

The  manufacturer  of  the  I/P 
device  is  given  a  fair  and  just 


Something’s 
not  quite  right 
with  your 
computer. 


You  know  it..We  know  it.  But  what? 


That’s  what  almost  nobody 
knows.  Because  computers 
and  their  uses  have  gotten 
so  sophisticated  that  it’s 
almost  impossible  to  search 
out  the  inefficiencies  that 
inevitably  creep  In. 

Almost  impossible. 

The  reason  for  the 
"almost"  Is  our  Series  7700 
Computer  Performance 
Analyzer.  It  helps  you 
clean  up  the  problems  In 
your  computer  room  by 
telling  you  just  what  the 
problems  in  your  computer 

The  Series  7700  Analyzer 
de-sophisticates  your 
computer,  tells  you,  quickly 
and  specifically,  just  what's 
going  on,  inside  and 


It  tells  you  which  parts  of 
your  computer  are  working, 
for  how  long;  how  long 
they  wait  between  jobs; 
how  often  they  have  to 
repeat  their  tasks;  and  how 
long  they  make  the  other 
parts  of  your  computer 
wait  for  access. 

The  CPA  7700  Is  a  series  of 
modular  units  that  enable 
you  to  monitor  up  to 
eighteen  different  computer 
functions  at  once— without 
interfering  in  any  way 
with  computer  operations. 
To  monitor  any  desired 
function,  or  combination  of 
functions,  a  field  engineer 
simply  attaches  probes  at 
the  appropriate  points. 

And  it  reports  to  you  In 
unequivocal,  decimal  form 
just  what’s  happening. 

With  Information  like  this, 
you’ll  be  able,  at  last,  to 
make  sound  decisions 
based  on  facts,  not 
guesstimates  and 
opinions. 


For  an  investment  of  less 
than  $5,000,  you'll  have 
more  precise,  more 
complete  Information  on 
your  computer  than  you've 
ever  been  able  to  get 
before. 

Information  on  the  analyzer 
itself  costs  considerably 
less:  a  six-cent  stamp,  to 
be  precise.  Write  to: 
Computer  and  Programming 
Analysis,  Inc.  1103  Kings 
Highway  North,  Cherry 
Hill,  New  Jersey  00034: 
Phone:  (809)667-8500 
Cable:  CPAINC. 

w 


opportunity  of  succeeding  in 
these  circumstances,  since  all 
equipment  must  be  considered 
suspect  until  proven  operational. 

If  these ( devices  were  to  be  in¬ 
stalled  in  an  existing  computer 
installation,  the  supplier  could 
be  expected  to  be  continually  on 
the  defensive. 

Any  and  all  problems  encoun¬ 
tered  by  the  installation  during  a 
period  of  roughly  three  months 
before  and  three  months  after 
the  advent  of  the  foreign  equip¬ 
ment  would  be  attributed  to  the 
“foreigners." 

Don't  Experiment 
And  finally,  it  is  a  questionable 
tactic  to  consider  installing  I/P 
jdevices  just  for  experimentation. 
In  other  words,  they  must  be 
employed  in  a  production  envi¬ 
ronment,  for  that  is  probably 
why  they  were  originally  se¬ 
lected:  to  reduce  costs  and  im¬ 
prove  performance  in  the  com¬ 
pany’s  “bread  and  butter"  appli- 

Of  course,  wlien  installing 
these  devices,  effective  fallback 
and  bypass  procedures  must  be 
prepared  to  permit  the  company 
and  its  data  processing  operation 
to  continue  functioning  in  case 
the  devices  should  malfunction. 
Such  procedures  are  necessary  to 
back  up  all  systems  in  a  com¬ 
puter  installation.  Only  the  un¬ 
wary  user  will  allow  himself  to 
be  lulled  .into  careless  compla¬ 
cency  by  the  thought  that  all  his 
equipment  is  supplied  by  some 
dominant  mainframe  manufac¬ 
turer  and  that,  therefore,  fall¬ 
back  and  bypass  procedures  are 
an  unnecessary  luxury. 

There  are  still  other  arguments, 
supporting  this  thesis. 

•  Economic  justification  -  as 
an  aid  to  justifying  the  cost  of  a 
new  computer  system  to  top 
management,  considerable  cost 
savings  can  be  demonstrated 
through  this  enlightened  ap¬ 
proach  to  selecting  peripheral 

•  Enthusiastic  support  -  the 
supplier  of  the  foreign  peripheral 
devices  will  tend  to  give  his  very 
best  in  the  situation  in  which  his 
devices  have  been  selected  to 
form  an  integral  part  of  a  new 
computer  system.  Deliveries  will 


impressive;  as  he  tries  to  out- 
support  and  out-perform  the 
“big  boy”  -  the  supplier  of  the 
mainframe. 

He  will  welcome  the  opportu¬ 
nity  •  to  justify  the  confidence 
placed  in  him  and  his  product. 
(In  other  circumstances  he  too 
often  finds  his  product  in  the 
rear  of  the  computer  room,  hid¬ 
den  behind  a  wall  of  core  memo¬ 
ry,  vainly  participating  in  some¬ 
one’s  “crackpot  experiment.”) 

•  Psychological  acceptance  - 
if  the  independent  devices  are 
installed  together  with  the  rest 
of  the  computer  system,  opera¬ 
tional  personnel  will  tend  to 
accept  them  more  easily  as  good 
and  reliable  devices.  If  such  de¬ 
vices  are  added  to  existing  com¬ 
puter  systems,  they  are  often 
regarded  with  considerable  suspi¬ 
cion  and  distrust,  especially 
since  the  addition  of  the  equip¬ 
ment  probably  entails  some  re¬ 
training  and  revamping  of  exist¬ 
ing  operating  procedures.  Thus, 
/ Continued  on  Page  S/27) . 


Cut  out  of  the  best 
articles  again,  Charlie? 
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Independent  Market  Viewpoint 


Independent  Peripherals  Are  a  $150  Million  Business 


By  Eugene  E.  Prince 

Less  than  five  years  ago,  there 

pendent  peripheral  industry  ser¬ 
vicing  the  end-user.  By  the  end 
of  1969  the  industry  had  risen 
to  an  estimated  S IOO-SI  SO  mil¬ 
lion  annual  volume,  and  the  mar¬ 
ket  is  just  beginning  to  grow. 

Quite  an  adolescent.  But  in  the 
1970s  the  young  industry  must 
prove  its  manhood  in  a  commu¬ 
nity  of  computer  manufacturers 
that  historically  have  considered 

In  this  environment,  many  I/P 
suppliers  will  lose  their  share  of 
the  market  and  many  new  com¬ 
panies  will  have  a  hard  time 


functioning  after  introducing 
their  first  products.  Other  firms, 
however,  will  increase  their  mar¬ 
ket  share  beyond  the  present 
most  liberal  estimates. 

Which  way  a  company  goes 
Will  depend  not  merely  upon 
how  much  lower  its  prices  are 
than  those  of  IBM,  but  more 
upon  how  it  responds  to  some 
dramatic  developments  now  tak¬ 
ing  place  on  the  customer  side  of 
the  industry.  • 

These  are  three  of  them: 

•  End-users  of  peripheral 
equipment  are  no  longer  just 
EDP  managers  and  programming 
supervisors.  Through  time¬ 
sharing  and  the  proliferation  of 
terminals  and  minicomputers, 
they  are  spreading  out  in  every 


direction. 

•  The  traditional  end-user, 
EDP  management,  has  been  ex¬ 
periencing  an  Emancipation  of 
the  mind,  due  to  the  emergence 
of  more  plug-to-plug  compatible 
peripherals.  But  as  his  sophistica- 

•  The  European  market  is 
opening  up.  Large  computer  in¬ 
stallations  are  beginning  to  emu¬ 
late  their  U.S.  counterparts  and 
shop  around  for  additional 
peripherals,  and  the  total  com¬ 
puter  market  is  growing  rapidly. 

Such  developments  as  these 
make  the  70s  the  decade  of 
truth  for  the  independent 
peripheral  suppliers.  On  one 
hand  they  provide  the  industry 


with  unprecedented  opportu¬ 
nity.  On  the  other,  they  repre¬ 
sent  its  severest  challenges. 

The  New  Users 

Supplying  peripherals  for  such 
systems  as  desk-top  computers  _ 
and  data-entry  terminals  con¬ 
fronts  manufacturers  with  equip¬ 
ment  design  challenges  such  as 
they  have  never  faced  before. 

Peripheral  firms  must  human- 
engineer  their  tape  drives,  key- 

viees  with  the  layman  in  mind. 

Simplicity  of  operation  i^n't  aH 

huge  but  low-cost  market.  The 
peripheral  supplier  must  com¬ 
bine  high  reliability  and  ease  of 
maintenance  in  the  product  and 


must  produce  and  deliver  large 
quantities  efficiently.  These  are 
the  stringent  requirements  that 
lie  behind  the  glitter  of  the 
terminal  and  minicomputer  mar¬ 
kets.  They  will  filter  out  many 
companies  not  sufficiently  deep 
in  technical  and  operational  re- 

The  Plug-Compatible  Market 

The  late  1960S  saw  indepen¬ 
dent  peripheral  companies  for 
the  first  .time  offer  tape  drives, 
core  memories,  and  disk  drives 
that  are  plug-to-plug  compatible 
with  various  models  of  the  IBM 

Selling  directly  to  the  user  was 
a  new  experience  for  these  firms, 
but  designing  equipment  for  the 
user  was  not.  The  companies 
already  had  been  doing  it  for 
years,  as  suppliers  to  original 
equipment  manufacturers. 

While  the  lest  for  peripheral 
firms  in  the  terpiinal  and  mini¬ 
computer  market  will  come  in 
hardware  design,  the  most  vital 
requirement  in  ,  the  computer- 


computer  installation  knows 
that,  it  must  service  those  drives 
competitively  with  the  firm  that 
supplied  the  original  computer 
equipment, 

Service  to  the  user  will  not  end 
with  maintenance  of  tlje  plug- 
•  to-plug  compatible  peripherals. 
One  example  of  further  services 
this  industry  can  offer  to  users  is 
counseling. 

Mr.  Prince  is  the  vice-president 
and  general  manager  of  Ampex 
Corp.,  Computer  Products  Divi- 

Savings  and 
Support  Are 
User  Topics 


How  much 


do  you  want  to  remember? 


need,  you  can  have— 
from  the  desk  size, 
mini-priced  CLC-1  to 
our  multi-billion  bit 
4000  disc  file  system. 

Bryant  is  the  largest  And  since  we.’re  not  computeryou  can  think 

independent  manufac-  bound  to  any  particular  of.  Write  for  details, 

turerof  magnetic  mem-  processor,  we’ll  mix  Bryant  Computer  Prod¬ 
ory  drums,  disc  files  and  match  the  pieces  ucts,  850  Ladd  Rd., 

and  complete  memory  best  suited  to  you.  Walled  Lake,  Michigan 

systems  in  the  world—  Then  bring  them  all  to-  48088.  We’ll  tell  you  all 

and  we’re  widening  our  gether  in  a  memory  aboutthe  new  products  A  match 

lead.  Which  means  that  system  that’s  compat-  we’ll  be  introducing  in  for  any 

just  about  anythingyou  ible  with  almost  any  the  next  seven  months,  computer 

BRYANT  COMPUTER  PRODUCTS _ 


products  to  all  organizations  sur¬ 
veyed.  For  four  organizations, 
the  servicing  operation  is  local  to 

Cost  of  1/P  Equipment 

One  organization  expects  the 
percentage  of  total  monthly  ex¬ 
penditures  for  I/P  equipment  to, 
be  under  10%  both  in  1971  and 
1972. 

A  second  company  estimates 
the  cost  of  all  peripheral  hard¬ 
ware  to  be  around  25%  of  the 
total  monthly  data  processing 
hardware  costs,  and  expects  I/P 
hardware  to  be  at  least  50%  of 
total  monthly  expenditures  in 
1971  and  above  50%  in  1972,  if 
the  company  enters  the  com¬ 
munications  field. 

The  airline  interviewed  expects 
its  total  monthly  expenditures 
for  I/P  hardware  to  be  33%  in 
1971,  and  over  33%  in  1972. 

The  companies  chosen  for  the 
survey  were  selected  from  a  re¬ 
port  issued  to  Congress  by  the 
Government  Accounting  Organ¬ 
ization  (GAO)  last  June  titled 
“Study  of  the  Acquisition  of 
Peripheral  Equipment  for  use 
with  Automatic  Data  Processing 
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Independents  Create  Brand-New  Types  of  Peripherals 


By  Peter  L.  Briggs 

Peripherals  from  independents 
can  be  pretty  far  from  the  kind ' 
of  equipment  available  from 
mainframe  manufacturers. 

A  peripheral  for  sorting  and  a 
peripheral  that  behaves  like  a 
1401  but  runs  directly  from  an 
IBM  360  were  highlights  of  last 
year’s  introductions  of  new 
types  of  equipment. 

The  sorter,  produced  by  Astro- 
data,  is  a  hatdware  version  of  the 
sorting  algorithm  used  by  the 
IBM  Sort.  It  is  connected  to  I/O 
channels  directly,  and  reads  data 
into  its  own  memory  for  high¬ 
speed  sorting. 

The  principle  has  one  limita¬ 
tion  -  the  amount  of  data  that 
can  be  sorted  at  one  time  is 
limited  by  the  size  of  the  sorter’s- 
internal  memory. 

The  biggest  advantages  to  this 
device  are  the  elimination  of  the 
tremendous  workload  for  sorts 
on  peripheral  devices  like  disks 
and  tapes  and  the  lightening  of 
the  volume  of  data  that  must  be 
transferred  in  the  I/O  channels. 

In  the  Astrodata  1651,  there  is 


The  standardized  interface 
would  actually  be  a  software 
interface,  or  a  microprogram¬ 
ming  implementation  of  a  soft¬ 
ware  interface. 

A  Technology  l^ace 
There  will  be  a  race  between 
two  different  kinds  of  technol¬ 
ogy,  and  the  outcome  of  this 
race  will  determine  the  kind  of 
equipment  that  will  be  used  to 
store  data  10  years  from  now. 

There  has  been  a  tremendous 
growth  in  the  technology  of 
optical  storing  of  data,  particu¬ 
larly  with  the  IBM  holographic 


storage  system  already  working 
in  the  laboratory. 

The  technology  of  minicom¬ 
puters  and  the  mechanics  of 
handling  tapes  and  disk  packs  is 
also  breaking  new  ground,  as 
shown  by  the  use  of  single-cap¬ 
stan  tape  drives,  and  electronic 
-  as  opposed  to  hydraulic  -  arm 
positioning  for  disk  drives. 

The  winner  of  this  race  will,  in 
the  long  run,  be  the  optical  or 
mass  memory.  However,  if  suf- 
ficent  cost  reductions  can  be 
made  in  mechanical  peripherals, 
they  can  be  expected,  to  be 
around  for  at  least  another  10 


years  as  a  major  data  storage 
medium. 

New  Applications  Needs 
Some  of  the  larger  users  are 
currently  developing  applica¬ 
tions  that  have  never  been  tried 
before.  These  applications  will 
require  new  kinds  of  equipment 
for  input,  processing,  and  out- 

New  techniques  for  direct  in¬ 
put  from  the  source  location,  for 
example  a  warehouse  of  a  de¬ 
partment  store,  will  require  the 
ability  to  get  data  into  a  system 
cheaply  and  with  no  delays. 


The  processing  requirements, 
though  trivial  for  each  transac- 

high  volume  of  transactions  an¬ 
ticipated  -  well  into  the  hun¬ 
dreds  of  thousands  per  hour.  No 
existing  computers  can  process 
such  volumes  of  data  econom¬ 
ically. 

The  entire  idea  of  output  will 
be  altered.  No  longer  will  the 
principal  output  be  in  the  form 
of  reports.  Output  must  be 
dynamic  -  it  must  respond  to 
the  -needs  of  a  sales  clerk,  a 
production  foreman,  or  a  ware¬ 
house  shipper. 


The  Cummins  Scanak  210... 
A  Scanner  that  works! 


2.5  million  bytes.  The  device  is 
accessed  through  the  B-15  exit 
from  the  OS  Sort.  For  files 
.  larger  than  the  drum  capacity, 
the  unit  sorts  them  in  segments, 
and  the  OS  Sort/Merge  must 
merge  the  sorted  file  segments. 

The  company’s  figures  show 
that  the  device  should  pay  its 

$6,500/mo)  when  an  installation 
spends  20%  to  25%.  of  its  time 
sorting  data. 

The  independent  peripheral 
companies  have  the  opportunity 
to  develop  this  kind  of  equip¬ 
ment  easily  and  cheaply,  Where 
the  major  manufacturers  cannot 
afford  to  develop  products  that 
replace  equipment  they  have  out 

There  are  rumors  of  forthcom¬ 
ing  peripheral  devices  that  act  as 
data  base  storage  systems  with 
all  the  logic  for  data  searching 
built  into  the  device.  This  would 
really  place  the  user  in  a  position 
to  compare  hardware  costs  with 
software  costs. 

A  system  running  on  hardware 
offers  higher  speeds  and  is  gener¬ 
ally  simpler  to  use. 

Software-based  systems  are 
.  more  flexible,  less  subject  to 
limitations  in  design,  and  cost , 
less  for  the  initial  investment. 

Eventually  companies  could 
apply  the  same  logical  approach 
Standard  Computing  Corp.  has 
used  in  the  1C-7000  computer. 
The  microprogramming  is  al¬ 
tered  to  fit  the  customer’s  needs 
when  the  machine  is  built.  It  is 
easily  alterable. 

A  New  Kind  of  I/P 

The  combination  of  the  vari¬ 
able-logic  microprogramming 
and  a  minicomputer  could  be 
built  together  and  produce  any 
type  of  peripheral  desired. 

The  price  of  such  equipment 
would  be  cheaper  than  most 
peripherals  available  today. 

No  controllers  would  be  need¬ 
ed,  since  the  built-in  minicom- 
•  puter  could  handle  all  the  con¬ 
trol  and  interfacing  require- 


A  recent  independent  survey  of  actual  installations 
show'ed  that  Scanak,  when  compared  to  Scanners 
costing  far  more’,  provided  greater  through-put 
with  only  a  fraction  of  the  rejects.  Because  of  its 
greater  flexibility,  the  average  Scanak  was  used 
on  a  greater  number  of  applications  than  the 
more  expensive  machines. 

The  study  also  revealed  that  Scanak  was  opera¬ 


tional  in  a  fraction  of  the  time  it  took  other  in¬ 
stallations  —because  there  are  no  programs  to 
write.  It  works  off-line  and  users  just  patched 
their  existing  programs.  Scanak  had  less  down 
time.  Look  what  Auerbach  says:  "This  system 
utilizes  recognition  circuitry  that  is  less  intricate 
and  more  reliable  than  that  of  OCR  scanners." 


and 


Who  uses 
Scanak 
for  what? 


Scanak  is  now  in  use  or  on  order  by  such  different  institutions 
as  municipal  governments,  textile  and  apparel  manufacturers, 
dairies,  publications,  associations,'  hospitals,  banks,  manufac¬ 
turers,  department  stores,  insurance  companies,  distributors, 
utilities,  and  of  course,  independent  data  centers.  Some  of 
their  applications  are:  revolving  credit  billing  and  payment  pro¬ 
cessing,  labor  reporting,  route  accounting,  instalment  pay¬ 
ment  processing,  subscription  fulfillment,  inventory  withdrawals, 
payroll,  goods-in-process  reporting,  and  savings  account  trans¬ 
actions. 


If  yon  have  a  computer,  and  more  than  two  keypunch  or  key  tape  operators, 
you  probably  need  a  Scanak. 


Using  minicomputers  within 
peripherals  would  also  solve  the 
standardization  problem. 
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When  you  consider  the  fact  that 
there  are  no  premium  charges  for 
extra  shift  work  on  the  Talcott 
9311  Disc  Drive,  you  can 
quickly  calculate  even  greater 
savings  than  this  on  just  a 
three-year  lease.  But  that’s  just 
for  one  unit.  In  actual  use,  you 
can  connect  up  to  eight  931  l’s  to 
one  2841  Control  Unit.  They  can 
even  be  intermixed  or  directly 
interchanged  with  the  2311  or 
similar  disc  unit.  Complete 
plug-to-plug  compatibility.  The 
Singer  Company.  Friden  Division 
has  engineered  the  93 1 1  to  give 
greater  reliability — with  a  unique 


servomechanism  instead  of  a 
hydraulic  system.  Now  consider 
this:  dependable  service  by  the  . 
worldwide  Friden  Customer 
Service  Organization:  leasing 
arrangements  to  give  you 
maximum  savings  by  Talcott 
Computer  Leasing.  Ready  to 
"unbundle"  your  231  l’s?  Contact 
your  local  Friden  office  or  write: 
Friden  Division,  The  Singer 
Company,  San  Leandro,  Calif. 
94577. 


llTalcott 

TALCOTT  COMPUTER  LEASING 

Division  of  James  Talcott,  Inc. 

1290  Avenue  of  the  Americas,  New  York,  N.  Y.  10019 
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IBM  Adds  Channel,  Storage  Unit  to  360/85,  195 

WKITE  ^.L^1NS'  ,N-^-  "  '®M  The  2305  is  a  fi«d  head  disk  channel's  data  path  free  to  han-  Monthly  rental  prices  for  the  Monthly  rental  prices  rang< 
lias  added  high-speed  data  multh  storage  device  with  a  capacity  of  die  other  requests  during  the  2880  channel  range  from  S3, 000  from  $6,400  to  $12,800  for  thi 
plexing  and  a  disk  storage  unit  22.4  million  bytes.  It  comes  various  stages  of  execution,  to  $4,950;  purchase  prices  from  2305  storage  facility.  Purchas* 

lo  its  two  most  powertul  sys-  with  one  or  two  drives.  Each  Logic  within  the  2305  permits  it  $141,000  to  $232,650.  Custom-  prices  arc  from  $300,800  tc 

:e™5  <lrive  houses  six  14-inch  oxide-  lo  search  for  up  to  16  requests  er  shipments  are  scheduled  to  $601,600.  Deliveries  are  sched 

u,ThLne/HsdeVI|Cu'.sdeS'Br  i  f°r  CO“led  disks  provlding  12  re'  simultaneously,  increasing  the  begin  in  the  first  quarter  of  uled  to  begin  in  the  second 

l!  m»^LaodK,  c  ^  ^  ""“"g  surfaces.  The  one-head-  effective  data  rate.  1971.  quarter  of  1971 . 

:he  IBM  2880  block  multiplexer  per-track  design  is  said  by  IBM  _ _ - _ ; _ 

;hannel  and  the  IBM  2305  fixed  to  minimize  the  time  needed  to  ft  LB  .  a 

’  Trhe8blQck"multiplexer.  with  a  ? One  wsion  of  the  disk  sysjem  WTO UtfllS  L0 HJ6St  E  ACCOU flflflfl  SVSfOftt 
lata  rate  of  three  million  byte/  offers  capacities  of  5.4  million  ■■  m  am*  m 

E-SS&TSS'SS:  Uses  Codoi  Programs  Compiled  on  B3500 

lble  with  other  IBM  channels,  transfer  rate  is  three  million  **  ■ 

With  the  2880,  up  to  12  high-  byte/sec.  Another  model  has  ca- 


'Draft  Aid’ 
Turns  Sketch 
Into  Drawing 


Multiplexers  Transmit  Multiple  Message  Data  Stream 

SILVER  SPRING.  Md.  -  Tel-  concent ratqrs  have  been  design-  of  110,  135,  1  SO,  or  300  bit/sec.  the  remote  end,  the  multiplexer 
Tech  Corp.  has  available  two  ed  to  provide  an  economical  The  multiplexer  can  use  as  few  cab  be  interfaced  with  a  dial, 
time  division  multiplexers,  means  to  transmit  multiple  inde-  as  two  channels.  Increased  chan-  dedicated  or  polled  communica- 
These  data  communications  nendent  low-sDeed  data  streams  nel  capacity  can  be  added  by  tions  system.  Individual  channel 


txpedata  Joins  Reader,  Modem 


A  device  avail-  nection  durine  operation.  The 


manufacturer. 

The  Model  TTC-2000  concer 
trator  is  intended  for  point-to 


The  multiplexers  are  ava 
on  a  30-  to  60-day  del 
schedule.  A  company  spoke 


Watch  our  medium-to-large 

computers  attack 

your  data  processing  costa 


Take  our  new  Model  3200 

It  performs  like  a  360/50,  but  it’s 
triced  to  compete  with  the  360/40. 
t's  been  designed  to  handle  the 
Droblems  of  operating  system  over¬ 
lead  and  simultaneous  disk  transfers 
hat  are  so  important  in  a  communi- 
:ations-oriented  management 
nformation  system. 

It’s  fast,  with  an  effective  memory  , 
:ycle  time  of  500  nanoseconds  per  1 
:haracter.  And  it  can  perform  1 6 
nput/output  operations  concur- 
ently,  with  a  maximum  trari&fer  rate 
>f  1 .5  million  characters  per  second. 

>o  the  3200  can  efficiently  handle 
arge  direct  access  equipment 
)roviding  extensive  mass  memory 
:apability. 


And  then  there’s  the  4200 

For  even  more  capability, 
approaching  that  of  a  large-scale . 
system,  but  at  a  substantial  saving, 
consider  Honeywell's  Model  4200. 

Our  4200  offers  true  simultaneous 
memory  accessing  by  both  the 
central  processor  and  input/output 
devices.  This,  together  with  over¬ 
lapping  accesses  and  interleaving 
addresses  across  memory  modules, 
means  exceptional  main  memory 
utilization  and  increased  throughput. . 

And  its  electrically  alterable  read¬ 
only  memory  prepares  the  system 
for  firmware  of  the  future. 

It  even  boasts  a  maintenance 
processor  which  permits  off-line 
diagnosis  and  repair  of  peripheral 
equipment,  while  the  rest  of  the 
system  continues  to  perform 
productive  work. 


Advanced  Operating 
Systems 

Either  our  OS/200  or  Mod  4 
operating  system  can  control  the 
3200  or  4200.  OS/200  can  execute 
up  to  eight  operations  at  once,  while 
Mod  4  can  handle  up  to  20. 

Both  provide  concurrent  real-time 
and  multiple  batch-job  processing. 
Mod  4  can  also  handle  remote  job 
entry  and  allocate  the  use  of 1 
computer  and  peripheral  resources.  ‘ 
And  OS/200  provides  a  powerful 
new  capability  for  managing  a 
central  data  base. 

The  3200  and  4200  are  powerful 
computers  with  a  choice  of  advanced 
operating  systems  to  match.  Now 
add  to  that  our  bundled  stance,  and 
it’s  obvious  why  our  competition 
is  seeing  red. 


The  Other  Computer  Company: 


Honeywell 


^COMPUTER  WORLD 


Plug-to-Plug  Disks  Availoble  for  H-P,  Yarian  Minis 


ian  620/i  memory  expansion/ periph- 


1757,  existing  Varian 
mb  ined  with  software 
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New  Books 


Applied  Numerical  Methods, 
by  Brice  Carnahan,  H.A.  Luther, 
and  JamesO.  Wilkes,  John  Wiley 
&  Sons,  Inc.,  604  pages,  S  14.95. 

Intended  to  be  an  intermediate 
treatment  of  the  theory  and 
applications  of  numerical 
methods,  the  main  feature  of  the 
volume  is  that  the  various  nu¬ 
merical  methods  are  not  only 
discussed  in  the  text  but  are  also 
illustrated  by  documented  com¬ 
puter  programs.  Many  of  these 
programs  relate  to  problems  in 
engineering  and  applied  math- 


The  reader  should  gain  an  ap¬ 
preciation  of  what  to  expect 
during  the  implementation  of 
particular  numerical  techniques 
on  a  digital  computer.  Although 
the  emphasis  is  on  numerical 
methods  (in  contrast  to  numeri¬ 
cal  analysis),  short  proofs  or 
their  outlines  are  given  through¬ 
out  the  text.  The  more  im¬ 
portant  numerical  methods  are 
illustrated  by  worked  computer 
examples.  The  programs  are 
written  in  Fortran-1  V  and  have 


been  run  on  an  IBM  360/67. 

Basic  Ideas,  by  Dr.  Robert  E. 
Smith,  $5.95. 

This  is  a  new  training  manual 
for  the  conversational  Basic  lan¬ 
guage.  The  book  is  designed  to 
allow  the  student  to  interact 
with  both  the  computer  and  the 
manual,  using  it  as  a  self-teach¬ 
ing  guide  or  a  classroom  text. 
The  individual  lessons  consist  of 
a  problem,  a  flowchart  of  the 
problem,  and  the  correct  answer. 
The  student  is  expected  to  write 
the  program  in  the  Basic  lan- 


1970 

programmers, 

the  DECads  is  just 
beguining,maKe 
the  most  of  it. 


It  Digital  Equipment  Corporation's  past 
ten  years  are  any  Indication  of  the 
future,  and  we  believe  they  are,  the 
1970's  should  be  fascinating. 

DEC  started  lust  twelve  years  ago  with 
little  more  than  hope  and  expectation. 
Today,  we're  a  dominant  force  in  the 
small  to  medium  computer 
markets,  and  a  leader  in  large  scale 
time  sharing  applications.  We  enter  the 
70's  as  the  third  largest  computer 
manufacturer  in  the  world,  measured 
by  computer  installations,  and  continue 
to  be  the  world's  leading  manufacturer/ 
supplier  of  logic  modules.  Sales  in  the 
last  half-DECade  have  increased  by 
over  500%  to  more  than  87  million 
dollars  in  fiscal  1969.  This  sales  pace  is 
being  achieved  with  business  that  is 
ninety  percent  commercially  oriented. 
Bui  the  past  Is  prologue.  Where  we  ll 
be  ten  years  from  now  is  dependent 
upon  our  compute rpeople^—  people 

rewarchHndlvIdual  contributions. 

The  positions  listed  below  require 
nothing  but  the  best  people.  If 
you're  one,  keep  reading  —  the 
DECade  Is  lust  beginning. 


engineering  groups  on  design  of  new 
hardware.  BSEE  or  computer  science 
background  with  two  or  more  years  of 


Diagnostic  Programmers.  Strong 
background  in  logic  evaluation  and 
testing  procedures  required.  Will 
design  and  implement  system 
diagnostic  and  reliability  programs  for 
our  various  computers.  Desirable 
qualifications  include  technical  school 
training  with  a  minimum  of  four  years 
combined  experience  in  machine 
language  programming  and  logic 
design  or  test. 

Product  Test  Programmers.  To  design 
and  implement  software  test 
procedures  for  systems  and 
applications  programs.  BS  with  heavy 
emphasis  on  computer  science  or 
equivalent  experience 


Forward  your  resume,  In  confidence,  to 
Mr  Bruce  MacFadden,  Professional 
Personnel.  Digital  Equipment 
Corporation,  144  Main  Street,  Maynard, 
Massachusetts  01754.  Digital  is  an 
equal  opportunity  employer. 


“Information  Processing  for  wj 
Management,"  by  Donald  G.  Hl 
Milne,  John  W.  Haslett,  and  Dale  m 
Reistad,  Business  Press  Inter-  p[ 
national,  Inc.,  176  pages.  er 

A  reference  source  for  com-  , 
pany  and  school  libraries,  it  con¬ 
tains  overview  of  the  state-of- 
the-art  in  information  process¬ 
ing.  It  covers  subjects  ranging 
from  the  role  of  the  computer 
for  management  information 
systems  to  systems  break, 
throughs  in  copying  concepts 
and  machines. 

IBM:  Programming  and  Com-  ' 
puling,  by  James  T.  Golden  and 
Richard  M.  Leichus,  Data  Pro¬ 
cessing  Book  Service,  $5.95. 

Using  a  large  number  of  ex¬ 
amples  to  help  the  reader  im¬ 
prove  his  programming  and  op¬ 
erating  skills  through  the  use  of 
the  IBM  360,  the  authors  show 
why  a  particular  facility  is  need¬ 
ed.  The  reader  is  introduced  to 
the  programming  techniques 
needed  by  coding  a  representa¬ 
tive  sample  of  the  system.  The 
manual  explains  which  I/O  chan¬ 
nels  to  use  and  when;  the  use  of 
subroutines  instead  of  macros; 
advantageous  use  of  the .  com- 1- 
puter’s  storage  ability;  genera¬ 
tion  of  multiprocessing  algo¬ 
rithms;  and  which  data  packing 
codes  are  best  for  each  problem. 

Programmer's  Guide  To  The 
IBM  System/360,  by  John  H, 
Bradley,  McGraw-Hill  Book  Co., 

336  pages,  $13.50. 

This  book  concerning  the 
System  360  has  illustrations  and 
flowcharts  running  the  gamut  of 
hardware  to  software,  and  a  spe¬ 
cially  designed  layout  sheet  pro¬ 
viding  practice  in  the  specific 
instructions  of  data  translation. 
The  author  provides  an  in-depth 
analysis  of  several  instruction 
sets  and  asks  the  reader  to  try 
them  on  problems. 

Every  chapter  is  concluded 
with  a  round  of  questions  and 
the  reader  can  check  his  answers 
with  the  author’s.  Covering  bi¬ 
nary  arithmetic  in  one  chapter, 
reviewing  decimal  arithmetic  in 
another,  the  author  explains 
how  to  use  the  standard  instruc¬ 
tion  set  as  well  as  the  decimal 
instruction  set. 

Techniques  are  given  for  con¬ 
verting,  scanning,  and  editing 
data,  as  well  as  tips  on  program 
maintenance  that  may  be  new 
even  to  experienced  program¬ 
mers,  The  author  tells  the  reader 
how  to  decipher  the  interruption 
code  as  part  of  an  exhaustive 


treatement  of  the  program  status 
word  and  how  to  cope  with  a 
wide  range  of  program  troubles. 

He  also  gets  down  to  the  funda¬ 
mentals  of  trouble  prevention  - 
program  documentation,  the  op¬ 
erator’s  run  book,  the  prototype 
test,  and  checkpoint  and  restart 
procedures. 

Annual  Review  of  Information  a 
Science  .  and  Technology,  by 
Carlos  A.  Cuadra,  Editor  Vol¬ 
ume  4,  Encyclopedia  Britannica, 
Inc.  568  pages,  $16.00. 

The  editor  and  authors  have 
attempted  to  produce  a  compre- 
i  hensive  and  technically  sound 
progress  review  for  the  informa¬ 
tion  science  field.  The  primary 
emphasis  of  Volume  IV  of  An- 
’  nual  Review  of  Information  Sci- 
’  ence  Technology,  like  its  prede- 
C  cessors,  continues  to  be  on  pub- 
,  lished  literature  and  reports. 

Several  new  areas  of  growing 
,  importance  are  introduced.  For 
s  the  first  time  there  is  a  chapter 
.  on  the  international  aspects  of 
;  information  transfer.  Full  and 

-  separate  chapters  have  been  de- 
f  voted  to  document  dissemina- 

-  tion  and  the  secondary  services. 


Jest  Another  Software  Outfit 


tic 
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Hewlett-Packard  Chops  Expense 
Of  Computer  Aided  Instruction 


PALO  ALTO,  Calif.  An  educational 
time-sharing  system  being  offered  to 
schools  by  Hewlett-Packard  may  herald 
the  widespread  use  of  computer-assisted 
instruction  in  the  public  schools. 

Designated  the  HP/CAI  system,  it  pro¬ 
vides  mathematics  drill  and  practice  for 
grades  one  through  six  at  a  cost  of  “about 
$150,000”  for  a  typical  32-terminal  in¬ 
stallation,  according  to  the  company. 


minutes  of  drill  on  the  teleprinter  each 
day,  with  instruction  either  self-paced  or 
group-paced. 

In  addition,  complete  student  records 
are  maintained  and  reports  for  teacher 
use  are  generated. 

Because  the  program  does  not  fully 
utilize  the  system,  any  terminal  not  in  use 
for  the  math  program  may  be  used,  for 
general  problem-solving,  according  to 


Education 


•  In  the  educational  version,  an  HP  21  14B 
minicomputer,  is  used  to  handle  the  ter¬ 
minal  input/output  processing  for  the 
central  processor. 

Terminals  can  be  wired  directly  to  the 
computer  system  within  a  radius  of  one 
mile,  reducing  operating  costs  and  some 
of  the  problems  associated  with  data 
transmission.  A  Hewlett-Packard  spokes¬ 
man  noted,  however,  that  by  using  acous¬ 
tic  coupling  devices,  some  of  the  termi¬ 
nals  can  be  located  beyond  the  “one-mile 

As  needed,  additional  systems  can  be 
added  in  modular  fashion,  he  said.  ■ 

The  HP/CAI  curriculum  utilizes  the 
Stanford  Project  Drill  and  Practice  Pro¬ 
gram'  in  Fundamentals  of  Arithmetic  for 
grades  one  through  six.  Written  in  Basic, 
the  program  was  initially  developed  under 
the  direction  of  Dr.  Patrick  Suppes  at 
Stanford’s  Institute  for  Mathematical 
Studies  in  the  Social  Sciences. 

Presented  by  teleprinter,  the  material 
for  every  grade  level  contains  24  concept 
blocks,  each  containing  seven  lessons  (a 
pre-test,  five  mail)  lessons,  and  a  post¬ 
levels  of  difficulty.  The  system  selects  (he 
appropriate  level,  based  on  the  student's 
earlier  performance. 

Each  student  receives  from  five  to  ten 

Nationwide  Terminals 
To  Link  Student  Body 

LONDON  By  early  1971,  Britain’s 
Open  University  expects  to  install  be¬ 
tween  100-200  time-sharing  terminals  in 
study  centers  throughout  the  country, 
provide  computing  facilities  for  about 
8,000  students. 

The  university,  inaugurated  in  1969,  is 
intended  to  provide  higher  educational 
courses  to  working  persons  unable  to 
enroll  in  a  full-time  course  of  study.  In 
keeping  with  this  purpose,  mobile  termi¬ 
nals  may  be  purchased  in  order  to  provide 
data  processing  facilities  to  those  living  in 
remote  areas. 

It  is  expected  that  each  student  will  use 

time  per  academic  year,  mostly  during 
the  evening  hours  after  work. 

Initially,  the  centers  will  be  linked  to 
systems  operated  by  commercial  service 
bureaus.  Eventually,  however,  the  univer¬ 
sity  hopes  to  provide  a  computer  network 
for  all  its  educational  needs  by  using  the 
facilities  for  its  students  during  evening 
hours  and  for  other  schools  and  technical 


Big  banks, 
little  biinks, 
XiOXSav-A-Maiic 
Software  fits  the 
need  &  the  budget. 


ounling  and  manager 
m.  TJX.  Open  Acr.cm 
Obviously  the  large 


ey  both  choose  XiOX  software? 
i  t  write  n  hotter  program  yourself 
ho  XiOX  price  tog  is  only  $12,600. 
ible  to  fit  variable. interest  rates, 
nd  report  dates,  ony  time  period 
icthods.  and  best  yet:  the  Sav-A* 
rkage  requires  operator  interven- 
changes. 

lear  you  is  using  XiOX  financial 
then  sec  for  yourself.  Call  or  write 
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Predicts  IBM  Sole  ei  $150  Million  Unbendled  Software 

NEW  YORK  -  "IBM  will  probably  sell  ware  and  software;  and  the  sophisticated,  Inc.,  stressed  the  need  to  took  upon  to  thp  type  of  user  and  how  much  that 


firms  at  a  recent  software  seminar  here,  way  to  approach  the  marketplace,  Welke 
“Software  users  will  split  into  two  said, 
groups:  the  unsophisticated,  relying  Dr.  William  Gordon,  chairman  of  the 
solely  on  the  manufacturer  for  his  hard-  board  of  the  Boston  Computer  Group, 

SDC  Cited  for  Training  of  Blind 

SANTA  MONICA,  Calif.  -System -De-  Graduates  from  SDC's  intensive  eight- 
velopment  Corp.  (SDC)  has  been  awarded  month  computer  programming  course 
The  Citation  for  Meritorious  Service  by  have  been  widely  accepted  in  the  com- 
the  California  Governor’s  Committee  for  puter  and  data  processing  industry.  More 
Employment  of  the  Handicapped.  SDC  than  two-thirds  of  SDC's  40  graduates  are 


direct  use  oi  a  computer  program,  lor 
sales  assistance,  and  for  maintenance  of 
that  product.” 

Moving  on  to  the  problems  of  marketing 
computer  program  products,  William  S. 
Grinker,  executive  vice  president  of  the 
Boston  Computer  Group,  cited  the  need 
to  determine  whether  a  program  is  indeed 
a  product  as  opposed  to  a  service  before 
approaching  a  marketplace. 

“The  mechanics  of  selling  software,” 
Grinker  said,  “are  as  follows:  first  the 
program  must  be  classified  (product  or 
service);  the  market  must  be  identified  as 


business  judgment  in  the  software  indus¬ 
try.  Monosson  said,  “The  ability  to  build 
a  good  packaged  program  is  generally  in 
conflict  with  the  discipline  of  running  a 
successful  business  venture.” 

He  also. questioned  the  accounting  prac¬ 
tices  of  some  of  the  leading  software 
firms;  drawing  an  analogy  to  computer 
leasing  accounting  practices,  noting  that 
some  of  the  accounts  receivable ’  of  the 
packaged  software  firms  may  not  be  true 
receivables  and  consequently  the  actual 
sales  volume  may  be  overstated. 
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Februar; 


©£  information  techniques  inc 

™  pishlv-lhree  east  avenue  •  norwalk.  Connecticut  ■  (203)  838-4180 


Sasco  II.  the  largest  real-time  computer 
system  in  Europe.  The  system  centers 
around  three  Sperry  Rand  Univac  494 
computers,  and  provides  a  totally  inte¬ 
grated  reservations  and  management  in¬ 
formation  system. 

Burroughs  computers  have  been  ordered 
or  installed  at  three  banks  and  a  bankers 
service  bureau  for  a  variety  of  banking 
applications.  Burroughs  B350  systems 
have  been  installed  at  the  American  Na¬ 
tional  Bank  &  Trust  Co.,  Bowling  Green, 
Ky..  and  at  the  Bankers  Data  Services  Inc. 
of  Houston.  B500  electronic  data  process¬ 
ing  systems  have  been  ordered  by  the 
Peoples  Bank  and  Trust  Co.,  headquarter¬ 
ed  at  Rocky  Mount.  N.C.,  and  installed  at 
Tower.  Data  Processing,  a  division  -  of. 
Tower  National  Bank  of  Lima.  Ohio. 


HO  COMPUTERWORLD 


Home  Office 


Detroit 

1627  West  Fort  Street 
Detroit.  Michigan  48216 
313/571-4334 

New  York 


Philadelphia 

'V 

Chicago 


740  Industrial  Drive 
Elmhurst.  Illinois  601 26 
312/832-4300 

Milwaukee 

Milwaukee  Tab  Supply  .* 


1223  W.  State  Street 


ee.  Wisconsin  53233 . 


New  Haven  (area) 


Office:  203/368-1681 

Washington  D.C. 

703/524-8880* 

Los  Angeles 

3037  East  Maria  Ave.  I 


San  Francisco 


Rochester  (area) 


New  Orleans 

247  Phosphor Avr 


Albany  (area) 


Get  to  the 
core  of  your 
ptonem. 
Call  any  of 
these  offices. 


The  people  who  were  first  to 

offer  you  a  30-day  cancellation  plan 

are  hungry  for  your  disc  pack  business. 


Experts  in  TLC 


happy  with  excellent  fringe  benefits  and  solid 
professional  career  opportunities. 

You'll  like  our  formal  professional  development 
courses,  too— part  of  Chase's  way  of  helping  you  keep 
up  to  date  all  the  time.  Send  your  resume  to  Ron  Flint 
at  the  address  below. 

If  you  prefer  call  him  collect  at  (21 2)  676-3439. 

Or  call  Bill  Oglesby  collect  at  (212)  552-4676. 

They’ll  tell  you  more. 


Tender  Loving  Care,  that  is. 

Chase  Manhattan  is  one  of  the  world's  largest 
computer  utilities. 

And  we  want  people  with  the  right  touch  to  keep 
our  people  and  our  computers  happy. 

We  need  managers  arid  supervisors  in  all 
systems,  from'  low  end  card-base  systems,  up  to  and 
including  large  scale  multi-programming  systems. 

Keep  our  computers  happy,  and  we’ll  keep  you 


THE  A 
CHASE  V 
MANHATTAN 
BANK,  N.A. 

1  Chase  Manhattan  Plaza,  New  York,  f 
An  Equal  Opportunity  Employer 


The  Computer  Bank 
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Binary  Systems,  Inc.  Formed  to  Dovolop  Binar  Reader 

SAN  FRANCISCO  -  Binary  and  verification  equipment,  the  motivated,  profitable  companies  planning. 

Systems,  Inc.  has  been  formed  new  firm  will  provide  Dallas,  involved  in  tecknology  closely  A  Vendere  International  Mar- 

to  develop  and  market  the  Binar  Fort  Worth,  and  midcities  area  related  to  Total  Package  Systems  keting  Corp.,  headquartered  in 

reader,  a  concept  of  collecting  businesses  with  keypunch  ser-  Corp.,  the  company  says.  Torrance,  Calif.,  is  a  new  nation- 

point  of  sale  information  for  vices  and  programming  on  an  _  . _ .  -  .  al  marketing  and  service  organi- 

stores.  hourty  or  complete  job  basis.  ■  u.M.  systems,  inc.,  01  los  zation  for  ,he  inforltatjon  sei. 

BEAT 

THE  TAX 

Excellent  opportunity  for  applies 

tlon  programmers  and  systems 

people  to  get  in  at  the  beginnihg 
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P>ge41 


Time 

Cor 

Sale 


Buy  Sell  Swap 


_ _  MONROBOT  XI 

Massachusetts] 

■  output  typewriter 


CAPITAL  AVAILABLE 


Low  Cost  Solutions  to 
Keypunch  Problems 
Speed  -  Accuracy  -  Service 


D  DP-516  32K 
$60/hr. 

CALCOMP  763  PLOTTER 
$40/hr. 


360/32K 

Tape-Disk 


$300,000  to  $5  Million 

through  public  issue  or  pri¬ 


ll.  LINDER 

2  West  45th  Street,  N.Y. 
10036(212)986-7831 


BUY-SELL-LEASE 


CALL  (212)  594-1010 

NEW  JERSEY  "[ 

COMPUTER 

TIME 

AVAILABLE 

NORTH 

JERSEY 

IBM  S/360-20 
IBM  S/360-30 
IBM  S/360-40 
Excellent  prices 


within  90  days. 

IBM  360/30  66K  CPU 


m2  e 


.=  2  ® 

ffg TT  o  .E  3 


FOR  SALE 
UNIVAC  1004 
31  Program  Steps 
400  CPM  Reader 
400  CPM  Printer 


mediate  shipment  $10,000.00 
Medical  Data  Services,  Inc. 
Four  North  Fourth  Street 
Richmond,  Virginia  23219 
_ 703-643-0231 _ 


!■  COMPUTERS.  ALL 
MAKES 

m  UNIT  RECORD 

EQUIPMENT 

(404)  458-4425  •  BOX  29115 

ATLANTA,  GA.  30329 


conjmtm  hoiiwon 


10844  Shady  Trail 
Dallas.  Texas  7S220 
l  Ph.  214/358-0235  J 

IBM  2311 
Disc  Drives 

IMMEDIATE  AVAILABILITY 
SUBSTANTIAL  SAVINGS 
ALSO: 

360/30  32K  CPU  SYSTEM 
360/20  12K  CARD  SYSTEM 
1401  16K  SYSTEM 
LOADED  729  5  TAPE  DRIVES 
WE  OWN 
WHAT  WE  SELL 
I0A  DATA  CORPORATION 
383  LAFAYETTE  ST. 
N.Y.C.  10003 
(212)  673-9300 
EXTENSION  21 


Immediate 

Availability 

Two-Year  Term 

IBM  360 
Equipment 


Minimum  order  to  qualify  for 
above  rates  is  13  weeks,  pre¬ 
paid.  Less  than  13  weeks, 
display  rates  will  be  used 
($21.00  per  inch).  Maximum 
size  4  column  inches.  Logos 
allowed.  No  special  borders. 


9  w  Q. 


Finally,  after  years  of  prep¬ 
aration  and  laboratory  test¬ 
ing,  Programming  Sciences 
Corporation  announces  the 
introduction  of  its  revolution- 


and  all  other  E.D.P.  Systems- 
related  problems. 

Our  new  fast  acting  formula 
will  get  to  the  root  of  your 
problem'  in  just  three  min¬ 
utes.  Quick  relief  can  be  felt 
almost  instantly  as  you  speed 
through  our  specially  de¬ 
signed  "quick  reference"  in¬ 
dex.  And,  in  a  matter  of  just 
minutes  you  have  identified 
and  begun  to  eliminate  your 


are  suffering  from  E.D.P. 
problems,  reach  for  one  of 
our  specially  designed  "quick 
relief"  formulas  listed  below. 
And  turn  any  problem  jnto  a 
"3  Minute  Problem." 

PROGRAMMING 
10  SCIENCES 

CORPORATION 


□  SYSTEM  /  360  COMPATIBLE 

DISPLAY  SYSTEMS  ($951 

□  I.B.M.  SEPARATE  PRICING 

POLICY  ($60) 

□  MINI-COMPUTERS  AND  PRE¬ 

PROCESSORS  ($2601 


Tim* 
‘—for 
•  ala 


BLOCK  TIME 
ON  SIX 
COMPUTER 
SYSTEMS 


:  CHICAGO 
TABULATING 
*  SERVICE,  INC. 

I  425  N.  Michigan  Ave..  Chicago  60 


Datronic  Service  Corp. 

Ill  S.  Washington 
Park  Ridge,  III.  60068 


Software  for  Sale 


Commercial  Loan  Syetem 
Paabooh  Tima  Deposits 
Payroll 


EHlgsar- 

Finsncial  Systems  Consultants 


FILE  EXEC 

A  GENERAL  FILE 
MANAGEMENT SYSTEM 
HiMitiq  laguentid  er 
indexed  sequent  id  files 


•  CONVERSION  and  refor¬ 
matting  existing  files 

•  MAINTENANCE  to  add. 
delete  or  change  information 

•  RETRIEVAL  of  informa¬ 
tion,  using  up  to  450  "AND"/ 
"OR"  conditions  as  a  basis  for 
interrogating  a  data  base,  for 
generating  special  reports 


360-Tsst 

Data 


Testcube  creates  up  to 
99,999  records  for  tape,  disk 
seq  or  IS  with  -only  several 
control  cards.  Random  or 
Controlled  Data,  Automatic 
Increments/Decrements,  Con¬ 
trol  totals,  exceptioh  condi¬ 
tions.  In  operation  for  12 
months - 

360/DOS  Price  S1B00 

COMPUTER  SERVICES  CORP. 


Attention... 

OS  Users! 
JCL/360 

Control 

Statement 

Generator 


MULTI-USER 

DATA-CENTER 

PACKAGES 

CERT.  OF  DEPOSITS 
INSTALLMENT  LOAN 
SAVINGS 
UTILITY  BILLING 
TENANT  BILLING 


FOR  MORE 
INFORMATION 
CONTACT 


APPLICATIONS 

SYSTEMS 


FOUR 

SYSTEMS 

360/30  66  K 
6  Tapes  4-2311's 

(1)  360/40  131  K 
6  Tapes  6-231 V. 

(2)  360/40  131  K 
6  Tapes  6-231  Vi 

Standard  IC-6000  with 
micro  programming 
1401/1410/701  0: 
7044/7094  DOS - 
OS  —  CS/30  CS/40 

DATANAMICS 

624  S.  Michigan 
Chicago,  Hi.  60605 

(312)  939-1323 


ACCOUNTS  PAYABLE 
COBOL  (Ow/Tipe) 

*  Excellent  cash  manage¬ 
ment  capability. 


TTW  I 


GRS 

GENERAL 
RETRIEVAL  J 
SYSTEM  7 

and/or 


CORPORATION  MAINTENANCE 


GMS 


AVAILABLE  ALL  SHIFTS 
RATES  BASED  ON  CORE 
AND  DEVICE  USAGE 


1  209  TEST  MCKSON  6tV0  I 

•  .  CHCASQIU  312  922-6624  | 


SUBSCRIBE  TO 
COMPUTERWORLD 
TODAY 


turnkey  systems  ini 
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Software  for  Sale 


NEW  1970 

MUNICIPAL 

ACCOUNTING 

AND 

REPORTING 

A  complete  flscel  system  de¬ 
signed  for  cities  under  300,000 
population.  360/30  DOS  32K  or 
360/50  OS  128K.  Your  price 
$150,000*  ready  to  go.  Will 
work  in  service  bureau  or  in 
house  EDP.  We  will  run  RJE  if 
you  want.  2780  available  subject 
to  prior  lease.  In  operation  now 
and  proven  transferable. 
•Effective  January  18, 1970. 
Price  subject  to  change  without 

BELOIT  COMPUTER  CENTER 
BELOIT,  WISCONSIN  53511 
(608)  365  2206 


380  COBOL  (Dtak/Tape) 

PAYROLL/PERSONNEL 

SYSTEMS 


DATA  FOR  MANAGEMENT 
DECISIONS,  INC. 

Box  687,  Richton  Pk„  III.  60471 
Phone  312-748-2900 


With  ALLTAX  ' 
you’re  always 
up-to-date  no 
matter  how 
frequently 
payroll  taxes 
change. 


Information 
|  Retrieval  and  File  | 
Maintenance 


I  On-line,  higti-apeed. 

it*  On-Line  Retrievals:  Use  and.  or,  not. 


of  variable-length  fields. 

Display  Terminal:  Use  IBM  2260 
display  terminals.  Other  terminals 


Corporation  of  America  in  2  m< 
Model  103  for  IBM  360/DOS  an 
Model  104  for  I&M  360/0$. 


The  incredible  new 
test  data  generator 
that  completely 
revolutionizes  the 
normal  procedure  of 
creating  test  data. 


I  Creates  all  types  of  files 

DISK 


\crm 


gets  you  out  of 
Autocoder  fast. 

ACTRAN  delivers  what 
others  only  promise: 

100%  complete  translation 
of  your  1401/1440/1460 
Autocoder  or  SPS  programs 
to  System/360  COBOL 
at  a  low,  fixed  price. 

Let  us  show  you  I 
Contact  Burt  Totaro  at 


pletely  tested  and  documented. 

ALLTAX  is  always  up-to-date. 
Automatic  program  maintenance 
for  existing  withholding  taxes  and 
new  taxes  is  available  at  minimal 

Find  out  why  more  than  100 
companies  from  coast-to-coast  are 
using  this  low-cost  package. 

Write  today  for  full  Information. 

Management 

Information 

Service 

Stony  Point,  N.Y.  10980 
(914)  942-1880 


Q  U  I  C  K  D  R  AW  Computer  Corporation 

FLOWCHART 

SERVICES  - 


"INSTANT 

COBOL” 


macs 


do  you  hove 
all  the  information 
ntcdnd  to 
intelligently  solve 
software  problems 


B.T.  Qvirk,  Co. 

28166  GREENFIELD 
SOUTHFIELD, 
MICHIGAN  48075 
313-368-5924 


International  Systems,  Inc.  I 
Continental  Arms  -  Suite  515  I 
King  of  Pruesia,  Pa.  19406  I 


effort.  Il  supports  BAL,  RPG. 
and  COBOL.  It  functions 
tinder  Svstem/360  DOS 
environment.  POSRELO  is 


J  Contact!  Larry  B.  Lynch 

-  I  Shi  BOOTHE  RESOURCES 

.  j  Sfl  INTERNATIONAL.  INjy 
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Expansions 


Recognition  Equipment  Canada 
Opens  New  Office  in  Toronto 


computer  leasing  subsidiary,  Computer  trough  marketing  subsidiaries  such 
Europa  Italia,  SPA.,  which  has  an  initial '  Recognition  Equipment  (Canada)^ 


presently  use  or  have  ordered  the  com-  operating,  efficiency  are  anticipated  as  a 
pany's  electronic  retina  computing  reader  result. 

to  prepare  information  for  computer  pro-  Land  Resources  Corp.,  a  subsidiary,  and 
cessing.  Atlas  Financial  Corp.,  a  former  subsidiary 

of  Scientific  Resources,  will  continue  to 
scientific  Resources  operate  at  the  Old  York  Road  offices. 


Protect 

Your  Data  Integrity 


TORONTO  -  Recognition  Equipment  building,  which  will  now  also  serve  as 
_  _  __  (Canada)  Ltd.,  a  wholly  owned  marketing  corporate  headquarters. 

f  Anl||Mu  AmmP  7hJ  (ZaPIMM  n  liWTIfA  subsidiary  of  Recognition  Equipment  Inc.  The  new  building  will  be  occupied  by  all 
WdlVUlY  l/pens  XIIU  fjcrtnun  W  I  lilt?  of  Dallas,  has  opened'an  office  in  Willow-  corporate  executives  and  the  staff  of 
*  "  dale,  a  Toronto  suburb.  Scientific  Resources  who  formerly  were 

FRANKFURT  -  Century  Computer  ing  center  for  Milan  will  be  announced  Recognition  Equipment  Inc.  is  a  manu-  looted  at  7320 Old  York  Road,  PhUadeE 
Corp.,  U.S.  company  specializing  in  over-  shortly.  facturer  of  large  scale  OCR  equipment  phia. 

seas  markets,  has  established  at  Cologne  The  Italian  company  also  has  set  up  a  and  markets  its  systems  outside  the  U.S.  The  move  consolidates  company  man- 
its  second  German  office  and  opened  its  computer  leasing  subsidiary,  Computer  trough  marketing  subsidiaries  such  as  agement  and  computer  technology  per- 

first  data  center  in  Italy.  Europa  Italia,  SPA.,  which  has  an  initial'  Recognition  Equipment  (Canada).  sonnel  in  one  36,500-sq-ft  facility.  Signif- 

The  Cologne  office  of  the  firm's  subsidi-  contract  for  $500,000  including  two  Cen-  Several  leading  Canadian  organizations  icant  economies  and  improvements  in  • 
ary,  Century  Computer  Deutschland,  will  tury  1 00s  and  one  NCR  500  with  a  1 10%  Pre*ntlY  or  have  ordered  the  com-  operating,  efficiency  are  anticipated  as  a 
receive  a  Honeywell  1250,  disk  and  mag-  payout  in  five  years.  pany  s  electronic  retina  computing  reader  result. 

nptir  lane  nripntpH  m  Manh  1  _.  _  ....  ■  .  .  ,  to  prepare  information  for  computer  pro-  Land  Resources  Corp.,  a  subsidiary,  and 

Milan  at  32cPiazza  Republica.  It  has  a  the  addition  of  a  Honeywell  1250,  the  H  M  Othpv  Exoansinns 

Siemens  4004/35  computer  and  has  in-  firm  will  be  the  largest  private  data  center  PHILADELPHIA  -  Scientific  Resources  ™ 

stalled  a  RCA  Spectra  70-35  which  is  disk  in  Germany,  utilizing  1 6  tapes,  eight  disk  Corp.  has  completed  a  20,500-sq-ft  addi-  Universal  I  nformation  Systems,  Inc.  of 

and  tape  oriented.  A  second  data  process-  drives  and  three  printers.  tion  to  its  Montgomeryville,  Pa.,  office  Paramus,  N.J.,  a  new  computer  services 

- - - - -  company,  has  opened  corporate  head. 

quarters  in  the  4-17  building  at  the 
of  routes  4  and  17..  The  com- 

“  ™  pany  offers  such  computer  support  ser- 

m  _  m  _  m  vices  as  systems  design,  programming, 

tow*  Data  Integrity 

~  processing  education. 

_  Comcet,  manufacturer  of  computer 

communications  systems,  has  opened  its 
eighth  and  ninth  field  offices.  The  south¬ 
western  regional  office  is  at  3110  South¬ 
west  Freeway  in  Houston,  and  a  branch 
office  is  at  235  Braniff  International 
Tower  in  Dallas.  Comcet  corporate  and 
marketing  headquarters  are  located  at 
Two  Research  Court,  Rockville,  Md. 

Data  Devices,  Inc.,  Tarzana,  Calif,,  man- 
•  ufacturer  of  computer  accessory  equip¬ 

ment,  has  opened  a  southeast  regional 
sales  office.  The  office  is  located  at  24 
Complete  system  Executive  Drive,  Executive  Park  North- 

sells  for  $1175.  east,  Atianta.Ga. 

«**?«*?  f°r  ...  Applied  Dynamics,  Ann  Arbor,  Mich., 

$36.5 0/  month  manufacturer  of  scientific  and  special 

purpose  computer  systems,  has  opened  a 
new  sales  office  at  999  Woodcock  Road. 
Orlando,  Fla. 

Lockheed  Electronics  Co.  of  Los  Ange¬ 
les  has  opened  an  office  at  -3390  Peach¬ 
tree  Road  in  Atlanta,  Ga.  The  company  is 
a  supplier  of  ferrite  core  memory  systems 
^  _  and  multilayer  and  flexible  printed  circuit 

ud|U|  mm  boards.  Recent  product  announcements 

Willi  %<1  include  plated  wire  memories  aiid  the. 

MAC  16  computer  for  OEM  applications. 

Western  Union  Computer  Utilities,  Inc.  ji- rr 

quarters  Electronic  Systems  Division,  has 

_  ______  ___  been  established  at  Eglin  AFB,  Fla.,  to 

PQWEDGUADD  arJ5i.ii* 


with  a 

Western  Union  Computer  Utilities,  Inc. 

POWERGUARD 


Data  Processing  errors  are  often  caused  by  power  line  voltage 
fluctuations.  These  rapid  power  fluctuations  cause  the  computer 
to  generate  erroneous  data  wasting  costly  computer  time.  The 
WUCU  PowerGuard  continuously  monitors  power  lines  for  these 
costly  fluctuations  .  .  .  sounding  a  warning  when  one  occurs,  and 
permanently  recording  the  amplitude,  duration  and  time. 

WESTERN  UNION  COMPUTER  UTILITIES,  INC.  245$  t  sunrise  bito.fi  uuderoaie.fl*  usim 
PHONE  (305)  563-0M5 

. . -5 

1  WESTERN  UNION  □  Please  sand  me  more  information  about  POWERGUARD  ■ 

J  COMPUTER  UTILITIES,  □  1  am  interest*  In  •  demonstration  CW  J 


pinas,  Brazil,  this  spring.  The  220,000-sq- 
ft  plant  will  be  located  on  a  230-acre  site 
60  miles  north  of  Sao  Paulo.  When 
completed  in  1970,  the  new  plant  will 
manufacture  products  previously  pro¬ 
duced  at  the  company's  existing  Rio  de 
Janeiro  plant.  These  are  typewriters,  key 
punches,  and  verifiers.  IBM  Brazil’s  head¬ 
quarters  and  administrative  offices  will 
remain  in  Rio  de  Janeiro. 


Calif.,  at  155  Bovet  Road,  scheduled  for 
occupancy  early  in  April.  Two  medium- 
scale,  general-purpose  computers  are  now 
in  operation,  a  Univac  9300  and  9400. 
The  center  is  being  run  by  the  company's 
Facilities  Management  Division.  It  initial¬ 
ly  offers  processing  services  to  manufac¬ 
turing,  accounts  receivable,  accounts  pay¬ 
able,  general  ledger  accounting,  credit 
union  accounting,  conversion  services, 
and  communications. 
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Levin  Sues  to  Regain  Reins  of  Levin-Townsend 


By  Michael  Merritt 

NEWARK,  N.J.  It  seems 
be  the  season  for  ousted  c 
pany  presidents  to  sue  their 
mer  employers. 


placed  president  of  Computer 
Technology,  threatened  action 
to  block  the  takeover  of  CT  by  send  and 
UCC.  Now  Howard  Levin,  three  oth. 


bumped  as  president  and  chief  in  a  secret  meeting 
executive  officer  of  Levin-Town-  move  him,  and  asked  tl 
send  Computer  Corp.  last  to  rule  that  he  is  th< 
month,  has  gone  to  court  to  president  and  to  enji 
block  his  removal  and  seek  Levin-Townsend  board  I 
"such  .  .  .  relief  as  the  court  may  terfering  with  his  exerci: 
deem  just  and  equitable."  office. 

Levin  charged  James  E.  Town-  Levin  remains  a  direc 
cofounder  of  Levin-Town-  owns  9.2%  of  the  company. 


i  conspired 


Software  Assn.  Fails  to  Block 
Reissuing  of  Contracts  to  SDC 


SANTA  MONICA 


mark 

troversy  over  System  Develop¬ 
ment  Corp.’s  efforts  to  convert 
from  a  non-profit  to  a  for-profit 
organization. 

The  California  State  Attorney 
General's  office  has  acknowl¬ 
edged  that  it  took  exception  to 


i  an  investment  den 


Astrodata  Third  Quarter 
Was  Poorer  Than  Predicted 


ANAHEIM,  Calif.  -  Astrodata 
has  reported  third  quarter  losses 
even  greater  than  the  company 
predicted  last  month. 

The  quarter  ended  Dec.  26 
showed  a  loss  of  $1.2  million 
while  the  similar  period  a  year 
earlier  ended  in  a  profit  of 
$15 1, 000  or  10  Cents  a  share. 

Fpr  the  nine  months  the  com¬ 
pany  showed  a  loss  of  $65.1,000, 
compared  with  a  loss  of  $39,000 
a  year  earlier. 

$1.2  million  to  cover  current 
and  future  costs  of  a  communi¬ 
cations  system  installed  by 
Astrodata  for  an  unnamed, New 
York  company,  according  to  an 
Astrodata  spokesman. 

Operations  other  than  this 
showed  a  profit  of  $538,000. 

The  third  quarter  also  saw  a 


20%.  drop  in  sales  volume  over 
first-half  levels  and  increased  op¬ 
erating  costs  for  the  introduc¬ 
tion  of  new  product  lines. 

Astrodata  President  James  A. 
Yunker  said  that  “Recent  events 
confirm  again  the  uncertainties 
inherent  in  aerospace-defense 
business .  .  .  .”  and  that  Astro- 
data  was  realigning  toward  com¬ 
mercial  markets. 

Astrodata  is  paring  operating 
expenses  in  order  to  increase 
margins,  a  company  spokesman 
said;  but  the  company  does  not 
expect  its  effect  to  show  in  the 
fourth  quarter. 

Yunker  described  an  electronic 
data  sorter  which  the  company 
expects  to  become  “a  very  suc¬ 
cessful  computer  peripheral." 

Y unker  also  ascribed.lower  sales 
volume  to  new  products  that 
hadn't  become  available  as  soon 


Greyhound  Computer  Report  Shows 
Revenue  Jumping  but  Net  Stumbling 


CHICAGO  Chicago-based 
Greyhound  Computer  Corp.  has 
reported  increased  fourth- 
quarter  and  annual  revenues  for 

in  comparable  prior  year  peri- 

Preliminary  1969  figures,  sub¬ 
ject  to  final  audit,  indicate  rev¬ 
enues  of  $49.7  million  and  prof¬ 
its  of  $4.6  million.  Last  year’s 
revenues  were  $38.6  million  and 
net  income  was  $5.4  million. 

Net  income  per  share  declined 
to  $1.05  in  1969  from  $1.29  in 

1968  on  average  outstanding 

1969  compared  to  4.2  million 

For  the  fourth  quarter  1969, 
revenues  and  net  income  respect¬ 
ively  were  $12.5  million  and 


$901,000,  or  20  cents  a  share, 
compared  to  $11.2  million  and 
$1.4  million,  or  32  cents  a  share 
for  1968. 

Ryal  R.  Poppa,  GCC  president, 
attributed  the  decline  in  net 
income  "primarily  to  sub¬ 
stantially  higher  interest  costs 
during  1 969,  especially  in  the 
second  half."  He  said  more  than 
75%.  of  the  company’s  borrow¬ 
ings  are  tied  directly  to  the 
prime  rate,  “which  has  been  at 
an  all-time  high  since  June  of 
1968."  Start-up  costs  in  data 
services  also  were  cited  as  a 
contributing  factor  in  the  de- 

Greyhound  Computer  Corp.  is 
74%  owned  by  Greyhound  Leas¬ 
ing  &  Financial  Corp.,  a  .sub¬ 
sidiary.  of  The  Greyhound  Corp. 


d  both  to  the  stock  offer- 
contracts  on  a  non-competitive 

previously  refused  lo  answer  any 
direct  questions  about  SDC  and 
would  only  say  that  “there  was 
no  investigative  action  active  or 
pending  at  the  time.”  Dr.  Robert 
Kreugcr,  president  of  Planning 
Research  Corp.  and  an  officer  of 
the  software  association,  called 
this  a  "cautious  statement  by  a 


the  basis  that  Lehman  Bros,  in¬ 
vestment  group  would  receive 
31.3%  of  the  total  outstanding 
shares  for  $6.25  million  with  an 
option  for  additional  shares  at  a 
price  of  $8  million,  which  would 
give  them  56.3%.  of  the.  total 
shares  for  an  aggregate  con¬ 
sideration  of  $14.25  million.  Ac- 

figures.  based  upon  the  average 
price/earning  ratio  of  software 
firms,  the  aggregate  market  val¬ 
uation  of  the  firm  should  he 
$259.25  million  instead  of  the 
$19  million  lo  $28  million  value 
placed  upon  SDC  by  its  trustees 
and  by  Lehman  Bros. 

The  attorney  general’s  office 
concurred  that  the  value  placed 
upon  SIX'  was  too  low  lo  pro¬ 
tect  the  public  interest  and  said 
it  could  not  approve  it. 

The  other  major  contention  of 
the  software  association  was 
with  the  Air  Force’s  awarding 
SDC  contracts  on  a  non-com¬ 
petitive  and  favored  basis.  The 
association  believes  that  if  SDC 
is  to  be  for  profit,  all  contracts 
should  be  let  on  a  competitive 


corporal  ion. 

The  association  contends  that 
SIX’  in  the  past  has  used  the 
security  and  profits  of  its  Air 
Force  work  to  invest  research 
and  development  in  its  commer- 

commercial  contracts  at  a  loss  in 
order  lo  get  business.  Kreuger, 


SDC  relationship, 
said  that  there  was  not,  and  the 
association  had  done  what  it 


provide  a  dramatic  picture  of 
board  room  conflict.  Martinelli’s 
statement  describes  Townsend  as 
interrupting  a  financial  discus¬ 
sion  by  unexpectedly  pulling 
9ome  papers  from  his  brief  case. 

“Mr.  Townsend’s  hands  were 
trembling  and  his  voice  was 
cracking  as  he  commenced  to 
read  a  typewritten  resolution  lo 
remove  Mr.  Levin  .  .  .  ’without 
cause."  Marlinelli  said. 

Levin’s  statement  charged  that 
the  four  board  members  planned 

before  the  board  meeting,  de¬ 
spite  assurances  that  they  sup- 

Since  his  removal,  Levin  added, 
he  has  been  barred  from  his 
office  and  has  been  refused  in¬ 
formation  about  company  oper¬ 
ations,  even  though  he  remains  a 
director  and  major  shareholder. 

Levin-Townsend  refused  to 


comment  until  it  had  time  to 
study  the  complaint,  according 
to  Frank  -B.  M (Shane,  counsel 

Townsend’s  announcement  of 
Levin’s  removal  in  January  said 
that  the  “realignment"  was  nec¬ 
essary  so  that  the  company 

puter  leasing  and  real  estate 
operations.  Levin  had  diversified 
the  company  into  ownership  of 
a  Las  Vegas  gambling  casino  and 
a  restaurant  and  gift  shop  fran¬ 
chiser. 

According  to  Townsend's  state¬ 
ment  the  diversification  caused  a 
third  quarter  loss  at  Levin-Town¬ 
send. 

Levin’s  affadavit  repeated  his 
earlier  allegation  that  Townsend 
had  tried  to  take  control  in 
March,  1969,  but  backed  down. 
He  said  that  until  the  Jan.  16 
meeting  his  relationship  with 
Townsend  and  the  other  direc- 


Sales  Rise,  Profits  Fall 
At  Leas co  Data  Processing 


NEW  YORK  Net  income  of 
Leasco  Data  Processing  Equip¬ 
ment  Co.  dropped  24%  for  the 
first  quarter  on  a  revenue  in¬ 
crease  of  1 5%\ 

Leasco  attributed  the  decline 
to'  Reliance  Insurance  Co.'s  sag¬ 
ging  investment  portfolio.  Reli¬ 
ance,  a  Leasco  subsidiary,  took 
only  $2.9  million  in  net  realized 
gains  for  the  quarter  as  opposed 
to  $5.9  million  in  1968. 

The  figures  for  the  first  quarter 
ended  Dec  31  were  net  income 

enue  of  $130  million,  as  op¬ 
posed  to  income  of  $13.2  mil¬ 
lion.  or  82  cents  a  share,  on 
revenues  of  - $113  million  in 
1968. 


computer,  consulting,  and  leas¬ 
ing  income  rose  14%  from  $2.5 
million  to  $2.9  million. 

Revenues  from  computer  op¬ 
erations  also  climbed  by  44%, 
from  $19.9  million  to  $28.6 
million,  while  insurance  revenue 
rose  to  $101.4  million  from 


$93.5  million. 

At  the  Leasco  annual  sha 
holder  meeting,  held  three  da 
before  the  release  of  the’figur 
Saul  Steinberg,  chairman  a 
chief  executive  officer,  repeat! 
ly  refused  lo  divulge  first  quari 
results'. 

Steinberg  would  only  say  tf 


said  that  Leasco  was  seeking  a 
major  role  in  the  computer  ser¬ 
vices  industry,  for  which  he  fore¬ 
saw  a  26%-  annual  growth  rate. 

The  December  quarter  earnings 
reflect  fully  consolidated  results 
from  Reliance's  life  insurance 
subsidiaries,  and  the  1968  fig¬ 
ures  were  restated  to  reflect  this 
and  the  acquisition  of  companies 
on  a  pooling-of-interest  basis. 

The  annual  meeting  was  mark¬ 
ed  by  repeated  questions  by 
shareholders  to  Steinberg  on 
quarter  results.  At  one  time  he 
replied  to  a  shareholder  “I  think 


t  12  ti 


is  that  w 


are  very  optimistic  about  I 
total  picture.  But  I  believe  we 
should  report  the  quarterly  fig¬ 
ures  when  they  are  ready." 


Estimates  off  90  Cents  Per  Share 
Confirmed  by  Computest  President 


NEW  YORK  Computes! 
Corporation  has  Confirmed  a 

earnings  of  approximately 
$840,000.  equal  to  90  cents  per 
common  share,  on  estimated 
sales  of  $11,500,000  for  the 
year.ending  May  31.  1970. 


This  w 


WI^OOcTor  53  c 
in  sales  of  $7,700,000 


ticipated  progress  reported  at 
the  company's  annual  meeting 
last  October,  according  to  Rich¬ 
ard  I.  Endres,  Computest  presi- 

Endres  confirmed  to  a  meeting 
of  analysts  that  an  important 
focus  of  the  company's  current 
and  development  pro- 


1970  growth  compared  wilt 


gram 

equipment  for  integrated  circuit 
memory  systems. 

Computest,  with  headquarters 
in  Cherry  Hill,  New  Jersey,  man¬ 
ufactures  computer  memory  lest 
equipment. 
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You  can  key-verify  data,  machine-validate  tape 
and  still  get  computer  input  errors.  The  reason 
is  simple.  Data  can’t  easily  survive  on  computer 
tape  that  lives  in  the  hostile  environment  outside 
the  computer  room. 

The  answer  is  not  envirohment  control.  The 
answer  is  VIATRON's  new  zero-defect  tape 
system. 

It  will  save  you  money.  This  new  system  costs 
only  half  as  much  as  old-fashioned  key-to-tape 
devices.  Operating  costs  are  lower,  too.  You 
don't  have  to  spend  a  fortune  trying  to  maintain 
a  computer  environment.  More  importantly,  you 
save  the  time,  money  and  frustration  that 
computer  input  errors  are  presently  costing  you. 
When  you  add  all  these  savings  up,  it’s  easy  to 
see  that  you  can  now  afford  to  distribute  data- 
gathering  capabilities  wherever  they’re  needed. 
The  zero-defect  system 
This  new  system  features  the  powerful  2111 
microprocessor  with  computer-compatible  tape 
recording,  VI AT APE  recording,  fill-in-the-blanks 
video  formatting,  visual  verification  and  key 
verification  to  eliminate  operator  errors.  Read- 
after-write  validation  protects  against  hardware 
errors.  Other  features  include  automatic  tape 
search,  automatic  insertion  or  deletion  of 
characters,  automatic  reformatting  of  records, 
automatic  duplication,  left-zero  fill  and  batch 
editing  —  you  can  actually  edit  or  delete  a  given 
field  in  a  whole  series  of  records  automatically. 
This  is  more  than  you  can  do  with  any  past 
generation  key-to-tape  equipment. 

VIATRON  presents  its  System  21  zero-defect 
computer  tape  system 
But  it’s  one  thing  to  "write"  data  correctly; 
another  thing  to  “read"  it  correctly.  Getting  data 
onto  tape  correctly  is  only  Half  the  battle.  Many 
old-fashioned  key-to-tape  devices  can  do  that. 
The  problem  is  that  data  deteriorates  in  a 
hostile  environment. 

A  speck  of  dirt  or  even  a  change  in  temperature 
or  humidity  can  cause  errors  when  the  tape  is 
read  into  your  central  processor. 

These  errors  simply  cannot  be  detected  and 
corrected  if  there  is  nothing  to  check  the  data 
against.  VIATRON’s  redundant  recording  system 
provides  that  check.  Every  character  — 
including  the  bit  and  word  parity  checks  —  is 
recorded  five  separate  times  so  majority  logic 
can  quickly  detect  and  correct  problems  before 
any  damage  is  done  or  any  time  lost. 

This  sophisticated  error  detection  and 
correction  technique  reduces  errors  caused  by 
dirt,  temperature  and  humidity  to  one  in  ten 
million. 

Now  you  can  record  data  anywhere 

This  means  you  can  now  record  data  anywhere 
without  having  to  create  a  computer 
environment.  A  System  21  computer  tape 
recorder  will  record  error-free  computer  input 
from  the  floor  of  a  steel  mill,  from  the  loading 
dock  of  a  warehouse  —  from  any  location  where 
data  originates. 


Complete  compatibility 

System  21  gives  you  the  flexibility  you  need 
to  design  low-cost  data  input  and 
communication  systems  to  gather  information 
from  remote  locations.  Capabilities  include: 

•  Key  to  computer  tape 

•  Key  to  VIATAPE  cartridge 

•  VIATAPE  cartridge  to  computer  tape 

•  VIATAPE  cartridge  to  card 

•  Card  to  computer  tape 

•  Card  to  VIATAPE  cartridge 

•  Computer  tape  to  computer  tape 

•  Computer  tape  to  VIATAPE  cartridge 

•  Computer  tape  to  card 

Complete  accuracy  is  assured  in  all  translations. 
Like  VIATRON's  computer  tape  recorder,  the 
VIATAPE  recorder  also  features  redundant 
.recording  for  automatic  data  protection. 

Some  technical  specifications 
The  System  21  computer  tape  recorder  uses 
the  ASCII  code  to  comply  with  U.S.  Government 
specifications  and  the  data  standards  of  the 
70  S.  Both  800-bpi,  9-track  and  556/800  bpi, 
7-track  configurations  are  available. 

Recording  is  on  standard  half-inch  computer 
magnetic  tape  using  six-inch  mini-reels  with 
a  recording  speed  of  2200  characters  per 
second. 

Main  frame  data  input  processing  and  code 
conversion  is  provided  through  free  software 
packages  which  do  all  the  data  checking  that 
assures  zero-defect  computer  input.  Packages 
currently  available  are  written  in  COBOL, 
FORTRAN  IV,  and  BAL.  Pooling,  blocking  and 
editing  capabilities  are  available  with  the 
FORTRAN  and  COBOL  versions,  which  are 
used  for  stand-alone  conversion.  The  BAL 
version,  which  also  includes  blocking,  may  also 
be  used  as  a  subroutine  in  an  application 
program. 


System  21  is  now 

The  new  standard  of  excellence  is  available  from 
VIATRON  today.  System  21  stations  incorporat¬ 
ing  VIATRON’s  new  zero-defect  computer  tape 
recorder  and  the  powerful  2111  microprocessor 
may  be  purchased  for  as  little  as  $101.47  a 
month  with  a  25  per  cent  down  payment. 

For  people  who  just  can’t  afford  the  data 
errors  of  old-fashioned  key-to-tape  systems 
For  further  information  ancf  the  name  of  your 
local  System  21  dealer,  fill  out  the  coupon 
below  today  or  telephone  (617)  275-61.00. 


SYSTEM  21 


The  standard  of  low-cost  excellence  for  the  ’7 0  ^ 


What  the  world  needs  now 
is  an  error-free 

Key-to-computer-tape  system 


